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LIPID METABOLISM PARAMETERS IN LAYING HENS WITH HEPATOSIS

The article presents the results of lipid metabolism assessment in laying hens with determination of new
hepatospecific tests for the diagnosis of functional and morphological changes in the liver. To achieve this goal,
two groups of clinically healthy laying hens (control, n = 10) and two groups of laying hens with hepatosis (ex-
perimental, n = 10) of the cross "Lohmann Brown" aged 224 and 300 days were formed. The evaluation criteria
were the results of biochemical analysis of the blood serum. The level of lipoproteins (cholesterol, HDL, LDL,
VLDL, triglycerides) and bile acids were determined.

According to the results, the most informative diagnostic criterion to determine the nature and extent of the
pathological process is a significant reduction in total cholesterol, the content of which in the experimental groups
from the control groups in the two age groups with a high degree of reliability (p <0.001).

An increased concentration of triglycerides in the serum in laying hens was established aged 224 days
(27.4%; p <0.001) and 300 days (21.3%; p <0.001) comparing to the group of clinically healthy, which indicates
an increase in their synthesis and development of fatty liver disease.

In addition, increased of other lipid profile parameters in laying hens with hepatosis was established. At 224
days of age, the content of HDL, LDL and VLDL by 4.9 %, 60.5 % and 52 % compared to the control group. In
laying hens aged 300 days, these parameters in the experimental group were also increased. Namely, HDL - by
8.3%, LDL - 13.9% and VLDL - 25.6%, respectively, compared to the control group of this age. Such changes

occur when the increase in lipogenesis exceeds the ability to synthesize and secrete lipoproteins.
Increase serum concentration of bile acids in laying hens aged 224 days in 2.3 times and 300 days - 2.1 times
was established. It indicates a violation of the secretion of bile acids by hepatocytes and a decrease in the func-

tional capacity of the liver.

Basing on the results of research, changes in the lipid spectrum of the blood are an important additional
diagnostic evaluation criterion of the liver functional state disorders in laying hens with hepatosis.

Key words: laying hens, hepatosis, liver, blood serum, cholesterol, triglycerides, lipoproteins.

Introduction

Lipids play an important role in liver functional
state disorders. This is due to their participation in the
metabolic processes of the body and the peculiarities of
their metabolism in determining the functional state of
the organism, individual cells and subcellular elements,
as well as in assessing the quality of products obtained
from poultry. Therefore, the study of patterns of
changes in lipid metabolism and its regulation in poul-
try in industrial production is important due to determi-
nation of their influence on the growth, development,
functional state of the body, absorption of feed nutri-
ents, productivity and quality of products [9, 12].

In poultry, as in other animals, the most involved
organ in metabolic processes is the liver [6]. The main
metabolic pathways, such as glycolysis, glucogenesis,
tricarboxylic acid cycle, glycogenesis, glycogenolysis,
peptose phosphate cycle are the most active in the liver.
Lipid metabolism is also extensive in the liver, includ-
ing the export of accumulated and de novo synthesized
cholesterol, triacylglycerol and phospholipids in the
form of low-density lipoproteins, very low-density lip-
oproteins and high-density lipoproteins. In a liver
lengthening and shortening of carboxylic chains of

fatty acids, their dehydrogenation, p-oxidation, synthe-
sis and breakdown of lipids take place [15].

Lipids play an important role in egg formation, as
most yolk precursors are synthesized in the liver and
transferred to the follicle as very low-density lipopro-
teins [17]. Therefore, the study of changes in lipid me-
tabolism in hens during intensive egg-laying is of sci-
entific and practical interest.

Lipoprotein metabolism involves two cycles — en-
dogenous and exogenous, the integrating organ of
which is the liver. During the endogenous cycle, lipids
synthesized in the liver are transported to peripheral tis-
sues for disposal. During this process, VLDL, LDL and
HDL are formed.

Lipid transport in blood is carried out in the form
of lipoproteins among which allocate: chylomicrons
(CM), B-lipoproteins of very low density (VLDL) or
pre-B-LP, low-density lipoproteins (LDL) or B-LP,
high-density lipoprotein (HDL) or a-LP, and fatty acids
in combination with albumins. Each class of blood lip-
oproteins performs specific functions. Very low-den-
sity lipoproteins are structures synthesized in the liver
from triacylglycerols, phospholipids, and cholesterol
and perform transport of the latter to extrahepatic tis-
sues. They are synthesized mainly in the liver and are
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the main transport form of endogenous lipids from the
liver to peripheral tissues. Low and high density lipo-
proteins exchange cholesterol and its ethers between
the liver and peripheral tissues. The exploitation of
LDL is mainly carried out in the liver, adrenal glands
and adipose tissue. In the cell, cholesterol is incorpo-
rated in the membrane in those areas where it is needed,
and excess intracellular cholesterol is esterified [18].

The analysis of bile acids is one of the new tests
for diagnosing liver function in poultry. The advantage
of this analysis is that it specifically indicates functional
changes in the liver. Bile acids are formed in the liver
from cholesterol and excreted in the intestine, where
they are involved in the breakdown of fats. They deter-
mine the amount of bile outflow, as well as control the
excretion of bile from cholesterol, bilirubin, phospho-
lipids and a number of other substance from the bile [3].

An important condition for the optimal course of
physiological processes in the whole organism is the in-
teraction of bile acids with the molecules of lipids and
proteins — the main components of cell membranes.
This interaction affects the transport of various com-
pounds across the membrane and the activity of en-
zymes, which leads to changes in the intensity of me-
tabolism in cells [16].

Lipid metabolism in poultry is disturbed during
many diseases of various etiologies and often general
obesity and hepatosis are established in laying hens [4].
According to the literature, excessive accumulation of
lipids in the liver develops "fatty liver syndrome"
(Couch, 1956), which leads to the development of
hepatosis. This pathology is characterized by a sudden
decrease in productivity, the liver becomes loose, yel-
low, high in lipids and clinically manifested by severe
general obesity of the abdominal cavity. It should be
noted that hepatosis often has a subclinical course. Be-
cause in the early stages of the disease dystrophic pro-
cesses are still reversible, so timely diagnosis of the pa-
thology is important for effective treatment and preven-
tion of poultry hepatosis [5, 10].

The purpose of our research

The aim of our research was to evaluate the lipid
metabolism in laying hens and to establish new hepato-
specific tests for the diagnosis of functional and mor-
phological changes in the liver.

Material and Methods

Experimental studies were performed on laying
hens of the “Lohmann Brown” breed aged 224 and 300
days, which were kept at the poultry farm LLC
(LIMITED LIABILITY COMPANY) Agrofirm
"Zagai" in Kamiyanka-Buzkyi district of Lviv region.
Poultry keeping — cage, 5-tier and 3-tier batteries are
equipped with feeders and drinkers, planting density of
10 and 5 heads in the cage. Laying hens at the poultry

farm were kept on the main ration (MR) provided by
the technological map for the use of this breed of poul-
try. Two groups of laying hens aged 224 and two
groups aged 300 days were formed. The first group in-
cluded clinical healthy laying hens (control, n = 10), the
second — hens with hepatosis (experimental, n = 10).

Blood for the study was obtained in vivo from the
subclavian vein, in compliance with the rules of aseptic
and antiseptic. Serum biochemical analysis was per-
formed in 10 hens from each group. Laboratory tests
were made on the basis of the laboratory of clinical and
biological research at State Scientific-Research Control
Institute of Veterinary Medicinal Products and Feed
Additives.

Serum content of total cholesterol, triglycerides,
high-density lipoproteins, low-density lipoproteins,
and very low-density lipoproteins were determined.
The study was performed using a semi-automatic bio-
chemical analyzer «HumaLyzer 3000» using Human
Diagnostics Worldwide (Germany) reagents.

Experimental study was performed in accordance
to bioethical standards in relation to animals that meet
the requirements of the Law of Ukraine Ne 3447-4 "On
protection of animals from cruel treatment”, the provi-
sions of European Convention for the Protection of
Vertebrate Animals, used for Experimental and Scien-
tific Purposes (Strasbourg, 1986).

The results of biochemical studies are presented in
accordance with the International System of Units rec-
ommended for use in clinical laboratory practice. The
analysis of research results was performed using a pro-
gram package Statistica 6.0 software (Stat Soft, Tulsa,
USA). Probability differences were assessed by Stu-
dent's t-test.

Results

Among the informative parameters, which charac-
terise the state of lipid metabolism is cholesterol level.
We established, that its content in laying hens of the
control and experimental group at the age of 224 days
was 3.8 = 0.09 and 2.7 + 0.13 mmol/L, respectively,
and at the age of 300 days — 3.7 = 0.10 and 2.4 + 0.06
mmol/L. The total cholesterol content of the experi-
mental group was lower at the age of 224 and 300 days
by 40.7 % and 54.2 % (p<0.001), respectively, com-
pared with the control group. In the two study groups,
the age dynamics of the decrease in this parameter is
observed, which indicates changes in the functional
state of the liver. Low parameters of serum cholesterol
may be due to impaired esterification of its esters by
hepatocytes.

Parameters of cholesterol content in laying hens
with hepatosis has a tend to decrease both in age and in
comparison with similar parameters of clinically
healthy (Fig. 1).
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Fig. 1. The content of serum total cholesterol in laying hens (n = 10), mmol/L

Triglycerides are one of lipid fractions. An in-
crease in their level is mainly of alimentary origin and
is often observed in fatty hepatosis, which confirms the
results of our study (Fig. 2). The level of triglycerides
in the control group at the age of 224 days was
12.4+0.29, 300 days — 13.6:£0.30 mmol/L and in the ex-
perimental group — 15.8 + 0.27 and 16.5 + 0.43
mmol/L, respectively. Evaluation of changes in the

20
15,8

15 12,4

10

224 days

= Control

concentration of serum triglycerides in sick laying
hens, determined increased levels (p <0.001) in poultry
aged 224 days — 27.4 % and 300 days — 21.3 %, com-
pared to the values in clinically healthy. Increased syn-
thesis of triglycerides leads to a decrease in the rate of
their removal from the liver, resulting in the develop-
ment of fatty infiltration and fatty degeneration of the
liver.

16,5

13,6

300 days

i Experimental

Fig. 2. The concentration of serum triglycerides in laying hens (n = 10), mmol/L

Between the content of total cholesterol and the
concentration of triglycerides in the serum of laying
hens with hepatosis (Fig. 3) a strong negative correla-
tion (224 days — r = -0.979; 300 days — r = -0.949) was

17,5
17,0 o e

165 el
60
15,5
15,0
145

14,0
2,0 2,2 2,4 2,6

established. It indicates an increase lipolysis activity,
accumulation of triglyceride fat vacuoles in liver cells
and can serve as an early diagnostic test for hepatosis.

224 days

2,8 3,0 3,2 34
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Fig. 3. Correlation between serum total cholesterol and triglycerides in laying hens
with hepatosis aged 224 and 300 days

We also studied the lipid profile in serum of sick
and healthy laying hens of different ages. The lipid
spectrum is presented in table 1.

High-density lipoproteins (HDL) help to remove
excess cholesterol from the bloodstream into the liver,
where it is processed and broken down. The content of
HDL in the serum of laying hens with hepatosis did not
change significantly in any age group. At the age of 224
days, this parameter was 4.9 % higher in sick laying
hens. At 300 days of age, the HDL content of the ex-
perimental group was 8.3% higher than in the control
group, but 65.4 % lower than in sick laying hens of age
224 days.

Low-density lipoproteins (LDL) are the main
transporters of cholesterol in the body. Assessing the
nature of this fraction in the serum of laying hens of the
experimental group, established increase in poultry

aged 224 days — by 60.5 % (p<0.001) and 300 days —
by 13.9 % (p<0.01), compared to the values of this pa-
rameter in the control group. In laying hens aged 300
days, this parameter was 68.3 % lower (p<0.001) in the
experimental group and 19.4 % (p<0.001) in the control
group comparing to the parameter at the age of 224
days.

The significant increase of very low-density lipo-
proteins (VLDL) was established in a sick hens
(p<0.001). This parameter was 52 % higher in the ex-
perimental group in laying hens at the age of 224 days
and 25.6 % at the age of 300 days. Such changes indi-
cate a sharp increase in lipogenesis that contributes to
the development of fatty degeneration of the liver.
However, with age, a decrease in VLDL in the control
and experimental groups was 5 % and 27.5 %, respec-
tively.

Table 1
The content of serum lipoproteins in laying hens (n = 10)
Animal age, days Animal group Parameters
HDL, mmol/L LDL, mmol/L VLDL, mmol/L
224 Control 0,41£0,009 0,43+0,012 2,710,024
Experimental 0,43£0,008 0,69+0,015 *** 4,12+0,075 ***
300 Control 0,24+0,012 0,36+0,009 2,58+0,119
Experimental 0,26+0,016 0,41+0,011 ** 3,24+0,097%**

Note: ** - p<0,01; *** - p<0,001- compared to the parameters of control group

Studies of the concentration of serum bile acids in
sick laying hens established a significant increase of
their levels (Fig. 4). This can be explained by impaired
bile acids secretion by hepatocytes.

The concentration of bile acids in the control
group at the age of 224 days was 35.7+1.25, 300 —
47.143.17 pmol/L and in the experimental group —
82.142.45 and 94.9 1.05 umol/L, respectively. It should

be noted that at the age of 300 days, the average value
of this parameter increased in both sick and clinically
healthy poultry compared to laying hens aged 224 days.
Namely, by 1.2 times (p<0.001) and by 1.3 times
(p<0.01), respectively. We also diagnosed that a bile
acids concentration in laying hens at age 224 days in-
crised 2.3 times (p<0.001) and 300 days — 2.1 times
(p<0.001) comparing to the group of clinically healthy.
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Fig. 4. The concentration of serum bile acids in laying hens (n = 10), zmol/L

Discussion

Modern rates of rearing laying hens have a signif-
icant impact on metabolic processes of the poultry body
[5,7,19]. Therefore, the study of lipid metabolism and
hepatic disorders of lipids are the key points in improv-
ing growth of poultry and increasing its productivity.

Studies in poultry have revealed a large number of
pathologies associated with dysfunction and morpho-
logical changes in the liver. Among them, the leading
place is occupied by hepatosis in laying hens [5,15]. As
dystrophic changes in the liver increase, its functional
state decreases [6]. The reaction to hypoglycemia is a
mobilization of fat from the fat depot, its entry into the
liver and increased fatty infiltration of the body. Hyper-
cholesterolemia contributes to this process. The accu-
mulation of cholesterol in the liver reduces the for-
mation of phospholipids in it and thus inhibits the re-
lease of fat from the liver. Fatty hepatosis occurs when
the intake of fatty acids exceeds the ability of hepato-
cytes to metabolize them and secrete them into the
blood as part of triglycerides [3].

Decreased fatty acid synthesis in the liver leads to
increased formation of triglycerides. Along with this,
the formation of lipoproteins in the liver — the main
transport form of triglycerides — is inhibited. Intake of
hepatotropic poisons inhibits the synthesis of apolipo-
protein, which is the part of lipoproteins. That's why,
the transport of triglycerides is inhibited and they accu-
mulate in hepatocytes [15,1].

One of the informative parameters of the state of
lipid metabolism is cholesterol, which is a component
of cell membranes, a precursor of steroid hormones and
bile acids. This parameter characterizes the lipid status
and metabolic processes in the body. According to the
authors [8, 11], a decrease in concentration of choles-
terol in the blood serum is registered during hepatitis,
hepatodystrophy due to a decrease in the synthetic
function of hepatocytes and changes in bile acid metab-
olism.

Increased synthesis of triglycerides and decreased syn-
thesis of phospholipids indicates a violation of fat metabo-
lism, "delayed release of fat from the liver" [4].

Serum lipoproteins play an important role in the
redistribution of cholesterol between the intestine,
liver, blood cells, vascular wall, and other organs and
tissue systems [16]. The main donors and acceptors of
cholesterol in blood plasma are LDL and HDL. In ad-

dition to transport and antioxidant functions, LDLSs per-
form a regulatory function. The uptake of oxidized
LDL by macrophages reduces the chemotactic activity
of cells and changes their secretory activity, which may
be one of the mechanisms of inflammatory granuloma
formation. Such action of oxidized LDL also causes the
accumulation of macrophages (foam cells) in the lumen
of blood vessels. Redistribution of lipoprotein frac-
tions, increase in their content in the blood, and their
oxidative damage, especially LDL, can be considered
as an important link in the pathogenesis of atheroscle-
rosis. Inthis case, LDL and VLDL are atherogenic frac-
tions that contribute to the deposition of cholesterol in
the vascular wall, and HDL — antiatherogenic. They are
able to remove cholesterol from cells by diffusion from
the cell surface.

According to the literature [1, 2,14], serum TG,
LDL and HDL concentrations are important diagnostic
parameters of the lipid profile. The synthesis of adipose
tissue, fat deposition and the formation of yolk in poul-
try is depends on their content in the serum. Most fatty
acids are produced in the liver and transported via LDL
or chylomicrons for storage in adipose tissue as triglyc-
erides [13].

With increase of the mass of adipose tissue, free
fatty acids release increases it due to the activation of
lipolysis. Intensive intake of free fatty acids (FFA)
from adipose tissue to the liver leads to an increase syn-
thesis of VLDL in hepatocytes [11,17].

Decreased liver function, which occurs during
many diffuse liver diseases, leads to hepatocytes dam-
age, which disrupts the absorption of bile acids from the
blood. This explain the increase in the concentration of
bile acids in the blood serum in laying hens with hepa-
tosis [3].

Conclusion

Determination of the serum lipid profile in laying
hens with hepatosis is a diagnostic criterion for estab-
lishing disorders of lipid metabolism and determination
of the course of pathological processes in the liver. The
results of studies in laying hens with hepatosis indicate
a significant decrease in cholesterol and an increase in
triglycerides, HDL, LDL, VLDL and bile acids com-
paring to clinically healthy. Probable changes between
all studied parameters of lipid metabolism were estab-
lished and the dynamics of gradual decrease of choles-
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terol and liporoteins with the age of poultry was ob-
served. These changes can be explained by a more in-
tense metabolism in younger laying hens.
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The article reveals the philosophical and religious basis of the creative position of the outstanding Russian
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UYro o0beanHsIeT UCKYCCTBO U penuruto? [1o Mue-
HHIO KOMITO3UTOPA, TAKUM OOBEIUHSIOMNM (hakTopom
BBICTYIAET OOITHOCTh MO3UIMI B ONIPECTICHUH LIeJei
Y CMBICJIA KaK PEJTMTHO3HOTO, TaK M XYyJI0KECTBEHHOTO
TBOpuecTBa. «CMbICH HCKyccTBa, — otMevaer C. I'y-
GaligynnHa, — B CYIIHOCTH PEIUTHO3HBIN, XOTS penu-
THO3HOCTh MOXET U HE OCO3HABAaThCs aBTOPAMHM XyJ0-
KECTBEHHOTO mpowmsBeneHus» [7, c. 15]. Ilo mMHeHHIO
KOMIIO3UTOPA, CYIIECTBYET B3aMMOCBS3b U B3aUMO3a-
BUCHMOCTb BCEX DJIEMEHTOB €CTECTBEHHOW (u3ude-
CKOH CTPYKTYpBI MHPA, TaK M B CHCTEME JyXOBHBIX OT-
HoweHui TBopua u ero TBopeHust. «Penurus u uckyc-
CTBO OTHOCSTCSl Pyl K JIPYyry Kak €CTeCTBEHHOE M
HCKYCCTBEHHOE B )KH3HH YEJIOBEYECKOTO 00IIEecTBa BO-
o01e: penaurust — 3TO Halla €CTECTBEHHas! TyXOBHAs
JKU3Hb... PeJIMIusa — 3TO TO, YTO HAM AAaHO, a HCKYCCTBO-
TO, 9TO HaM 3a/1aHO. XOTA 00a poja esSTeTbHOCTH He
WJIEHTUYHEL, HO IeJIb Y HUX o0mmias» [7, ¢. 17].

dunocodus ¥ penUrus ABJISUINCH OCHOBOK HCKYC-
CTBa Ha POTSKEHUH BCe HCTOPUM KyIbTYpHL. B ompe-
JIETICHHBIE JTAITbl PA3BUTHS KYJIbTYPhl HCKYCCTBO ITbI-
TaJI0Ch aBTOHOMU3HUPOBATHCSI OT PEIUIUY, HAUTHU CBOM,
HE 3aBHCSIINE OT BHEIIHUX (PAKTOPOB, 3aKOHBI U IPHH-
IUMBL. JTa TEHACHIWS, HAMETHUBINASCS B ATIOXY €BPO-
nerckoro Bospoxnenus, ycunuinacs B nepuox Hosoro
BPEMEHH, TONyYHJIa TEOPETHYECKYI0 pa3paboTKy B
pa3IMYHbIX HampaBJIeHHsX (uiocodckoro marepua-
m3Ma. OjtHako ysxe Ha pyoeske X1X-XX BekoB npouc-
XOAUT BO3BpallleHne K cHHTe3y (mrocoduu u penu-
THH, TIOCIYXMBIIee OOOCHOBAaHHEM pacIBeTa B 3TOT
MepuoJ pycckoil Ghnrocockoil MIKObI, MOTyYNBIIEH
Ha3BaHUE PYCCKOTO JYXOBHOTO PEHECCAHCA, IIKOJIBI
BCEEIMHCTBA.

CoBpeMeHHOE HCKYCCTBO PEIIaeT HEMpPOCThIE 3a-
Jadll BXOXKACHUS B [WHAMHUKY COLHMOKYJIBTYPHON
JKM3HU U BBIPAOOTKH OTBETOB Ha HACYIIHBIC BOIPOCHI

COOTHOIIECHHSI MacCOBOTO M 3JMTapHOTO, WHAWUBHIY-
QIBHOTO M CEPUIHOTO B MPOIECCEe XYyI0KECTBEHHOTO
TBOpuecTBa [6, c. 21]. Eme Gosee oCcTpo CTOUT BOMPOC
00 PHTPONUH YEIOBEYECKNX LIEHHOCTEH B COBPEMEH-
HOH KynbType [5, ¢. 18]. My3bikanbHOE HCKYCCTBO 00-
nagaer OOJIBIIUMH BO3MOXKHOCTAMH Ut (hOPMHUpPOBa-
HHS JyXOBHO-HPaBCTBEHHBIX OPUEHTHUPOB COBPEMEH-
Horo uesoBeka [4, ¢. 185]. Onpenenuts TBOPUECTBO
I'ybalimynuHOM B MCTOPUH KYJIBTYyphl HE COBCEM IIPO-
cro. CripaBeUIMBO CUUTAETCS, YTO OCHOBA OCHOB MY-
3BIKH, BeylIas K HACTOSIIEMY BPEMEHH, CIIOXKHIACh B
smoxy 6apokko. CBoel KyJIbMHHAIUH JJOCTHIIIN U MY-
3bIKaJIbHBIE AMOIINH, U )KUBOIIMCHOE HAYaJI0, U CHMBO-
JMKa. SpualliuM MpeacTaBUTENEM 3TOM 3IOXH IO
npaBy cuutaercs WU.C. bax. U3BectHo, uro U.C. bax
UMeJI HENOCPEJCTBEHHOE M IPSIMOE OTHOILICHHE K
LIEPKBU U PEIUTHH. ITO OBIJIO TO MPUCTAHUIIE, YTO TTH-
TaJo ero yXOBHBIE CHIIBI, I03TOMY OOJIBIIMHCTBO €ro
TIPOM3BEACHUH HAIMCAHBl C PEJIUTMO3HBIM YKIOHOM
JUISL IEPKBH, HO M OHU UMEIOT OIPEIEIeHHbIH MOITEKCT
BCEX MPOM3BEJCHUI C €ro COOCTBEHHOW CHMBOJIMKOM.
VY TI'ybaitnynuHoH ke, IpH BCEH Ba)KHOCTH PEIIUTHO3-
HOW TEeMbI, MY3bIKa JJIsl LIEPKBH MPAKTHUECKH OTCYT-
CTBYeT (€OMHCTBEHHOE HMCKIIOUEeHHE — Xop «JIukyiTe
npexn ['ocnoga», Hanucanusiii B 1989 roay mo mpocsde
CBSIIIIEHHOCTYKUTEJ).

B GapouHblii mepuo] MpoW30IUI0 CTaHOBJIEHHUE
OTephl, CTaBIIed Haubojee MOMYJIAPHBIM >KaHPOM B
TBOpuecTBe MHOrUX Kommo3suropos XVIII u nocneny-
fomux BekoB. B XX Beke k aToMy KaHpY 00paiainuch
Takhe BBIIAIOIINECS OTEYECTBEHHBIE KOMIIO3HUTOPHI
kak A. lllautke, u 3. Jlenucos, u P. lllenpun. Ognako
C.A. T'ybaiimynuHy 3TOT >KaHp HE TIpHUBJIeKall. B Momo-
JOCTH OHa TIHcCasa JUIb OaneTsl, U B ['eHye Ha ee My-
3bIKy OBUI IOCTaBJICH XOPEOCHEKTakiIb «MomuTBa K
ape Bomones» 1991 ron. Bmecte ¢ Tem, OTKa3aBIIMCh
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OT CIICHMYECKOM MY3BIKaJIbHOM IpaMbl, OHA MTOCTaBUIa
ce0s BHE BEIyIIETO XKaHpa eBPOIIEHCKOT0 MCKYCCTBA.

Ecim He 1epKkoBb 1 He Teatp, To 4To xe? OcTaercs
KoHLEepTHas acTpana. Ho u x nHeit y ['ybaiinynuHo# o1-
HoleHne ocoboe. deeprueckn—BUPTYO3HBIX TPOU3BE-
JICHHUH, ¢ OJICCTSIUMH IMACCAKAMHM, TPSIMO «HAIMpPaB-
JICHHBIX» Ha aIUIOJMCMEHTHI myOnuku, ['yOaimyninHa
He nucana. Criemyromee HarpaBlieHHE — BBEICHHE B
OPKECTp «BHPTYAIBHOTOY CJIOS 3BYUaHHS, CO CIBUTOM
Ha YETBEPTh TOHA — HAIIPUMEP, CTPYHHOTO KBapTeTa B
mapTUType AIBTOBOTO KOHIepTa. Eme ogHO — co3xa-
HHE TIOJIHOCTBIO WUIIO3MOHHOHW, OE33BYYHOW IIbECHI;
takoBa «HouHas mecHb peIObI» B «BHCENBHBIX Mec-
HSIX», T/Ie TIEBUIA MUMHUPYET MeHHe, a THCTPYMEHTAH-
CTBI — cBOIO urpy. Eme panukanbHee — BoBce HE KOH-
HepTHast 0OCTaHOBKA WCIOJMHECHHUS: TpPEMbepa IbECH
«...PaHO yTpOoM mepen caMbIM pOOYKICHUEM. ..)» HC-
MOJTHEHHE KOTOPOTO COCTOSIIACH B SITTOHCKOM KaMEH-
HOM caJy, CIIyIIATeNId CHACTH Ha moaymiedkax. ['yoaii-
JTyJIFHA UIIET HOBBIC BAPHAHTHI apTHCTA HA CILICHE.

Omnpenensist KOOPAUHATHI CBOEH TBOPUYECKOM MO3U-
mun, Codwst ['yOaiimynnuHa oTMeuyaeT UX UIMPOTY:
«/lyma Most ckopee yHHMBepcajbHasd... U IOITOMY s
crpemitock k baxy, berxoseny, Mouapry, To ecThb K
yHUBepcanbHOMY s13bIKY» [3]. KoMmnosuTop crpemurcs
K BBIPAa3UTEIBHOMY SI3BIKY, OTBEUAIOIIEMY H3MCHE-
HUAM camoit xu3HH. [lonaras, 9T0 My3BIKaIbHBIH S3BIK
MOJO00CH JKUBOMY OpTaHH3MY, KOTOPHIA pa3BUBAcTCH,
H3MEHSETCs, HOCTENIEHHO TePSeT CBOO aKTYaJIbHOCTh U
MpaBIUBOCTh. B Takue nepuomsl, cuurtaet C. ['ybaiimy-
JIMHA, HEOOXOJMMO «TBEPIYI0 MacCy», «KECTKHUH ac-
(anbT» XyH0XKECTBEHHOTO SI3bIKa «pa30UBaTh AJIS CO-
MPUKOCHOBEHHS C 3eMIICI», 3TO IO3BOJHUT OCBOOO-
TUTBCS OT JDKH, HAaWTH HWCKPEHHIOI COBPEMEHHYIO
MHTOHAIIMIO, JIbixaHue npasasl [2, c. 10]. Kommnosurop
oTMeyana: «5 penurno3HbIi IpaBoCIaBHBIN YeIOBEK U
penuruio moHuMar OykBaibHO, Kak re-ligio, Boccra-
HOBIICHHE CBsI3U, BOCCTaHOBICHHE legato xu3Hw.
JKuznp paspeiBaeT uyenoBeka Ha yacTH. OH JIOJDKEH
BOCCTaHABJIMBATh CBOIO IEJIOCTHOCTH — 3TO U €CTh pe-
yurusi. [JoMAMO TyXOBHOTO BOCCTaHOBIICHHS HET HU-
KaKoii Oolee cephe3HON MPUIHHBI JUIST COUMHECHUS MY-
3pik» (C. ['ybaitnynuna) [9, c. 94].

Oco0eHHO OJTM3KU TBOPYECKUM TTO3HITUSAM KOMITO-
3uTopa (hrmnocockre KOHIETIUH PECTaBUTEINS pyC-
CKOTO «IyxoBHOTO peHeccaHca» H.A. bepnsesa. Ero
kaura «CMbIc TBopuecTBay ctana s C.A. ['ybanny-
JIUHOW HACTOSIINM JyXOBHBIM yueHHeM. bepasies mpu-
BJIEKAJI €€, B YaCTHOCTH, TEM, YTO BHEC B CTApPbIH XpH-
CTUAHCKUH KAaHOH MCTUHHO T'YMaHUCTHYECKYIO HOBa-
0. «Ho Hactymaer mopa mmcaTh onpagdawnue
yenosexa — anmponoouyero... KHATa MOsl M €CTh OTIBIT
AHTPONOJIMLEU YEPE3 TBOPUECTBO... T80puecmeo — He
donyckaemcs u He onpagobiéaemcs peauzueti, mgopye-
cmeo — camo peauveus» [1, c. 82]. T'ybaiiynnna cum-
TaeT, YTO MCKYCCTBO M TBOpYECTBO — 3T0 Oomb. Ee
6onb. I uMeHHO ee, 00JIb, OHA BBIPAKAET B KaXJAOM
cBoEM npousBeneHuu. [lo-pazHomy, HHOTAA YyTh sipue
WIKA TPUTTYHIEHHEE, HO KaXKIO0€ €€ MPOU3BEACHUE —
9TO ee CBs3b C OOXKECTBEHHBIM, €€ Pa3roBOp CO CBOEH
Iymoit u BeeBbIHUM.

Taxk ke MHTEpeC BRI3BIBAJIA aHTPOHOCODUST — Y-
XOBHOE T€UEHHE, BOBCE HE OJIarOCIOBISIEMOE XPUCTH-
aHCKOI epkoBbio. OHO, B YaCTHOCTH, B IENIIX CO3/1a-
HUS HOBOH AYXOBHOCTH, OKKYJIBTHO MCTOJKOBBIBAJIO

TO K€ XPUCTHAHCTBO («xpucTOocOdHsi») U yctamu P.
IllTaliHepa KpUTHKOBAJIIO KAaTOJWYECKYIO II€PKOBbD.
AHTpomnoco(hus AEKIapupyeT ONpeAeTICHHBIN CTHIb U
o0pa3 xu3HH (0COOBIC JECTCKHE IIKOJBI, JCUCOHBIC
yupexaeHus u T.1.). Takum o0pa3oM, B BOIIpOCax Be-
poBanus ['yOaliiyTMHOW PyKOBOJUT MHAMBUIYAIBHO-
JIMYHOCTHBIN BBIOOP, OTKPBIBAIOIINI €l caMble pa3HO-
oOpa3Hble qyxoBHBIE ceprl. Ta xe mo3umus y Hee U
10 OTHOUICHHIO K HAIMOHAIbHO-PETNOHAIBHBIM KYIIb-
TypaM MHUpa, C UX yCTOSBIINMHUCS CBoHCTBaMH. CeKkpeT
37IECh B TOM, YTO KyJIbTUBHPYEMBIC €0 MPUPOAHOCTD,
HaTypaJbHOCTb JENAI0T €€ TBOPUECTBO, IPUMEHSS BbI-
paxenne M. ['TMHKH, «paBHOJOKIAIHBIMY» VISl KYJIb-
TYp Pa3HBIX HAalMi M KOHTUHEHTOB, OOHaXalOT POA-
CTBO KOpPHEH BCSKOU 4EJIOBEYECKOU KYJIbTYpPBI, HAIO-
Jo0HMe aHTPOIIOJIOTHYECKOW YCTOWYMBOCTH CaMOTO
yenoBeka. Ee npuHuMaroT U yBaxarT B I'epmaHuu u
Poccun, B SAnonun, CILIA u Ascrpanuu. Ilocne nepe-
e3na B ['epmanmto, B 1990-x romax, ee KOMIO3UTOPCKas
(burypa cTaHOBHTCSI CBOCOOPa3HBIM ITYHKTOM CBSI3H 3a-
nazga ¢ Boctokom.
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Abstract.

The article is devoted to political parties of national minorities in the First Czechoslovak Republic. The
national question had its own peculiarities in the programs of each of the political parties of national minorities.
The most difficult, of course, were the issues of the former ruling nations - German and Hungarian. It is worth
noting that although in some periods of the history of the First Czechoslovak German and Hungarian political
parties proclaimed in their programs loyalty to the state and the desire to cooperate, in fact, they saw activism as
a way to gain power and achieve their own political goals.
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Among the many factors that led to the revolution-
ary events in Europe in the early twentieth century, a
prominent place belongs to the national. In this context,
the experience of multinational states that underwent
revolutionary transformations after the First World War
is of considerable interest. Such polyethnic states in-
cluded the First Czechoslovak Republic (Czechoslo-
vakia). The emergence of an independent Czechoslo-
vak state in 1918 was an important step in the historical
development of the Czech and Slovak peoples. The tit-
ular nation was proclaimed the "Czechoslovak nation™,
which accounted for 65% of the country's population.
Other nationalities have acquired the status of national
minorities with guaranteed democratic rights and free-
doms. Despite this, national relations in Czechoslo-
vakia were not cloudless. Most members of national
minorities did not agree with their new state and legal
status.

The aim of the article is to study the activities of
political  parties of national minorities in
Czechoslovakia: German, Polish, Hungarian, Jewish.

The activities of the parties of the largest German
minority were studied by Bruegel J. [1], Karnik Z. [2],
Beran L. [3], and Shebek J. [4]. The activities of parties
of smaller minorities in interwar Czechoslovakia were
studied by V. Gouzvicka [5], J. Gonaiser [6], P. Marek
[8], R. Petras [9], and V. Zemko [10].

According to the 1921 census. Germans accounted
for 22.94% of the population of the First
Czechoslovakia, which made the German question the
most important in interwar Czechoslovakia. The
history of the German question in the Czechoslovak
Republic is largely a history of the Czech-German
controversy, which began long before the formation of
this state. From the end of the XIX century. Czech-
German conflicts became one of the main components
of the national conflict in Austria-Hungary. Their
essence was the desire of the Czech and German people
to exercise the right to self-determination. The
realization of the right to self-determination for the
Czech people consisted in the formation of an

independent state which was to include territories with
a German population. As Z. Karnik noted in this regard:
"The main tragedy in the exercise of the right to self-
determination for the Czech and German peoples was
that the exercise of the right to self-determination by
one of the peoples automatically contradicted the right
to self-determination of another" [2, p.38].

The inclusion of the Sudetenland in the
Czechoslovak Republic marked the beginning of
another aggravation of Czech-German relations within
the new state. It is worth analyzing the causes of this
conflict.

Undoubtedly, the main reason for the negative
attitude of the German population to the Czechoslovak
Republic is the loss of their privileged position, which
they held in Austria-Hungary. The authorities of the
new state proclaimed the basis of state policy to be
dominated by democratic principles, according to
which the organization of state power and the solution
of important social issues should be carried out
according to the will of the majority of the population.
The Germans in Austria-Hungary, although they did
not have a majority, held a privileged position.

As a result, the Germans formed a negative atti-
tude towards democracy as a form of social order in
general. As the Sudeten German politician W. Jaksch
noted in this regard: "Every step towards democratiza-
tion reduced the influence of the Germans in the em-
pire" [1, p.45].

The Germans perceived the process of democrati-
zation of society differently than the Czechs. For the
Germans it is a reduction of their economic and social
influence, for the Czechs it is the achievement of na-
tional freedom and state independence. Criticism of the
Czechoslovak state system has long been the basis of
the political line of German parties. It was reduced to
the following main points:

1). Most Sudeten Germans believed that their po-
litical rights were not fully respected. Sudeten German
politicians have repeatedly stated that "Sudeten Ger-
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mans are deprived of all rights in the state of" human-
ism and democracy ", which was proclaimed by the
Czechs, and which is only for them" [3, p.34].

2). The Sudeten Germans did not agree with the
status of a national minority in Czechoslovakia. At the
same time, they claimed that the Czechs themselves,
who without Slovaks accounted for 49% and were a
national minority in their country [4, p.861].

3). The decision on the fate of the Sudeten
Germans was made without their participation by the
Czech Revolutionary People's Assembly, and the peace
treaties that enshrined this decision "cut the whole
organism of the German nation" [5, p.41]

4). German politicians criticized the proportional
electoral system, which, in their opinion, did not ensure
proper representation of the German population in
government [4, p.862].

Undoubtedly, the main political issue facing
German political forces in Czechoslovakia was the
national question. The national question in the
programs of German political parties in the First
Czechoslovak Republic underwent certain evolutionary
changes, in accordance with the political processes that
took place in Czech-German relations. According to
them, there are four stages in the evolution of the
national question in the political programs of the
Sudeten Germans.

The first, initial, stage lasted from 1918 to
September 1919. This was the period of formation of
German political parties in Czechoslovakia and the
creation of the first political programs. At this stage,
political parties focused on the struggle for self-
determination, which became the main slogan of all
Sudeten German political parties. After the former
peoples of the Austro-Hungarian monarchy embarked
on the path of building their own statehood, the idea of
unification with Germany became popular among the
Sudeten Germans.

The second stage - the period of Sudeten German
negativism, which lasted from late 1919 to 1925.

The process of formation of German political par-
ties in the Czechoslovak Republic created the basis for
the political representation of the German national
community in the state. In this regard, the Czech re-
searcher L. Beran noted: “Sudeten Germans experi-
enced a reflection on the political system of old Austria,
but political events required a democratic understand-
ing of the political system and the existing party sys-
tem. Therefore, a nationwide body of Sudeten Germans
was needed, but the existing political parties, as usual,
protected their own interests, thus working against their
national community "[3, p.105].

In 1922 began a new government led by A.
Schwegli (1922-1925). Schwegla’s election as prime
minister was endorsed by German activist politicians.
In May 1924, negotiations took place between the
Prime Minister and German politicians B. Kafka, R.
Mair-Harting, F. Krzepek and F. Spina. The talks
demonstrated the readiness of a large number of Ger-
man politicians to cooperate with the Czechoslovak Re-
public [6, p.218].

Since then, the national question in German polit-
ical programs has undergone some changes related to

the policy of Sudeten German activism. This new stage
lasted from 1925 to 1933.

In 1928, the Smikh Congress of German political
parties took place. The Smikhiv Congress limited itself
to stating and recognizing the existing national prob-
lems and the unity of the multinational Social-Democ-
racy of Czechoslovakia in its quest to solve them. How-
ever, it was the beginning of rapprochement between
the socialist parties in Czechoslovakia. As a result of
the Smikhiv Congress, a joint committee was formed,
the task of which was to generalize the ideological po-
sitions of individual socialist parties of the country in
order to create a general program statement [3, p.215].

Thus, after 1927, a new stage in the history of the
NSDWP(Cz) began, the main content of which was a
turn from confrontation to cooperation with the Czech-
oslovak Social Democrats and participation in the coa-
lition government. Despite numerous difficulties, de-
feats and failures, the party retained its role as the larg-
est political organization that represented the interests
of the German population in Czechoslovakia. It is
worth noting that the party almost lost its leading posi-
tion among German voters, as it failed to achieve sig-
nificant changes in the situation of the German minority
in Czechoslovakia.

During this period, the criticism of activist policy
by the right-wing Sudeten German parties - National
Socialists and Nationalists - intensified. These parties
gained considerable popularity in the early 1930s, ad-
vocating the cessation of activist policies, which were
described as "cooperation with the ruling parties
against the interests of the German minority" [7, p.115].

Citizens of the Czechoslovak Republic who
belonged to the Hungarian nationality lived mainly in
Slovakia and Subcarpathian Russia. According to the
1921 census, 744,622 Hungarians lived in the
Czechoslovak Republic, and thus they were a fairly
large national minority.

Like the Germans, the Hungarians held a
privileged position in the Austro-Hungarian monarchy
before the creation of the Czechoslovak Republic.
Therefore, it is not surprising that the Hungarian
population negatively perceived their new status as a
national minority and did not seek cooperation with the
Czechoslovak authorities. Hungarian politicians saw
the way out of the situation in support of the idea of
"Greater Hungary", ie the restoration of the unity of the
Hungarian state in the former borders [9, p.925].

The signing of the Treaty of Trianon on June 4,
1920, finally buried this idea. It was replaced by the
idea of revising the Versailles system of peace treaties,
the first step to which, according to Hungarian politi-
cians, was the expansion of the rights of the Hungarian
minority in the state. It is an indisputable fact that the
influence of the majority of Hungarian parties in the
Czechoslovak Republic of Budapest, which used them
to return to the power of Hungary its former territories
[9, p.925].

The party-political system of the Hungarian mi-
nority was finally formed after the emergence of the re-
public. Hungarian political parties expressed their po-
sition on the new state at the first session of the parlia-
ment elected in 1920. On behalf of the Hungarian
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population, they protested against the incorporation of
the former Hungarian lands into the Czechoslovak Re-
public. This position became the basis of the national
question in the political programs of Hungarian parties
throughout the interwar period [10, p.113].

The largest Hungarian party in Czechoslovakia
was the Zemsky Socialist Christian Party (ZSCP). It of-
ficially took place on November 23, 1919 in the city of
Koshice. Lawyer J. Leyele was elected chairman of the
party [11, p.231].

The party's program was officially approved at a
congress in Bratislava in 1920. According to the au-
thors of the program, the solution of the national ques-
tion is possible only under the condition of granting au-
tonomy to Slovakia and establishing linguistic equality
of citizens.

It should be noted that the national question has
always played a leading role in the party's program, as
the party built its political line on all other issues of so-
cio-political and economic nature. In the early 1920s,
the Budapest-led party actively promoted the idea of re-
vising the Versailles system, particularly on the south-
ern borders with Slovakia and Hungary.

From the second half of the 20's. focused on the
protection of the rights of the Hungarian minority in
Czechoslovakia [9, p.926].

The demands of autonomy in the party program
were combined with a negative attitude towards the
Czechoslovak Socialist Republic and the rejection of
any cooperation with the government of this state. It
was this position that became the basis for the for-
mation in 1921 of a bloc of opposition parties together
with the Hungarian National Party and the Spish Ger-
man Party. It should be noted that for this association,
autonomy was not a goal, but a means of eliminating
Czechoslovakia [11, p.233].

Nevertheless, there was a small group of support-
ers of activist policy in the party, led by the party leader
J. Leyelle, who left the party on the eve of the 1925
elections.

The idea of cooperating with the Slovak GSLP
was much more popular among the party, as both par-
ties were united by the idea of autonomy. However, at
this stage of its development, the GSLP demanded au-
tonomy within the Czechoslovak state, which was in-
consistent with the sharply negativist position of the
ZSHP. In addition, negotiations between the two polit-
ical forces were complicated by interethnic conflicts
between Hungarians and Slovaks, as well as sharp
statements by the leadership of the ZSHP, in which
Hungarians argued that Slovaks could not achieve au-
tonomy without their support [11, p.235].

In the run-up to the election, a new program was
adopted due to the crisis in the party due to the with-
drawal of J. Leyele's group.

The program was based on the idea of Slovak au-
tonomy, which was proclaimed the main goal of the
party. ZSHP demanded the granting of the right to self-
determination in the economic and cultural sphere for
all peoples of the Czechoslovak Republic, the creation
of its own, Hungarian, Zemstvo and school councils
[11, p.927].

In the elections of 1925. the party won 98,000
votes (1.4%). From the second half of the 1920s, Hun-
garian nationalism intensified in the party, which con-
tributed to the party's further rapprochement with the
Hungarian National Party. In the following elections of
1929 and 1935, the party participated in a coalition with
the UNP and the Spysz German Party [11, p.254].

In the first half of the 1930's, there was a struggle
within the party between two currents, supporters of
irredentism and young party members who had already
been educated in the new Czechoslovak state and
believed that it was necessary to establish cooperation
with the government. This crisis in the party, as well as
the desire to create a common platform for representing
the interests of the Hungarian minority, prompted it to
unite with the UNP, which was officially formalized on
June 23, 1936. resulting in the formation of the United
Hungarian Party [11, p.233].

The Hungarian National Party, which formed an
alliance with the ZSHP, was the second most popular
Hungarian party. It was formed on January 17, 1920 in
the city of Komarno under the name of the Hungarian
Zemstvo Party of Farmers and Landowners. In 1925,
after joining several small party formations, the party
was renamed the Hungarian National Party. The party's
program was divided into national and economic parts.
In the national part, the party first of all sharply criti-
cized the Czechoslovak authorities and pointed to dis-
crimination against the Hungarian population. The
main national demand of the party was the exercise of
the right to self-determination by granting autonomy to
Slovakia and Subcarpathian Russia [13, p.203].

In terms of autonomy, the party was quite moder-
ate, due to the influence of the opposition parties of Slo-
vakia and Subcarpathian Russia. The program pro-
claimed the idea of self-government in the economic
sphere (own economic chamber, financial institutions)
and cultural (autonomy of school education), which
would improve the position of Hungarians within the
Czechoslovak Socialist Republic [13, p.204].

It should be noted that until almost the end of the
1920s, the party did not rule out the possibility of co-
operation with the government, which, according to its
leaders, could rebuild the Czechoslovak Republic on
the Swiss model, which would ensure maximum devel-
opment of the Hungarian people. Since the 30's. under
the influence of Budapest, the party changed its politi-
cal line towards sharp criticism of the Czechoslovak
government and irredentism [11, p.939].

Like the ZSHP, the UNP sought to cooperate with
other political parties in order to represent the interests
of the Hungarian people in the state. Eventually, as
noted above, in 1936, together with the Christian So-
cialists, it formed the United Hungarian Party (UUP)
[14, p.235].

Determining the nature of this new political entity,
it should first be noted that the party was completely
under the control of the Hungarian revisionists. The
PMO program was adopted in 1936. It was based on a
compromise between the political programs of the
ZSHP and UNP [13, p.221].
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The main national demand of the party was the
proclamation of the autonomy of Slovakia and Subcar-
pathian Russia and the achievement of Hungarian na-
tional self-government within its framework. Self-gov-
ernment had to be enshrined in law. Any attempt to vi-
olate it or denationalize the Hungarian population was
severely punished. Important steps to achieve self-gov-
ernment were to be economic self-government and self-
government of school education [13, p.222].

Although the program proclaimed allegiance to
the ideals of democracy, the party's activities, led from
abroad, were aimed at destroying the Czechoslovak
state. The party adhered to this political line until its
dissolution on November 28, 1938. Later, part of the
party became part of the Budapest Parliament, where it
formed a separate faction [13, p.938].

In addition to the two leading parties in the Czech-
oslovak Republic, there were several dozen less popu-
lar parties. The Hungarian Social Democrats and Com-
munists were not very popular among the Hungarian
population of the republic.

Although the program proclaimed allegiance to
the ideals of democracy, the party's activities, led from
abroad, were aimed at destroying the Czechoslovak
state. The party adhered to this political line until its
dissolution on November 28, 1938. Later, part of the
party became part of the Budapest Parliament, where it
formed a separate faction [13, p.938].

In addition to the two leading parties in the
Czechoslovak Republic, there were several dozen less
popular parties. The Hungarian Social Democrats and
Communists were not very popular among the
Hungarian population of the republic.

Thus, the vast majority of Hungarian political par-
ties considered it possible to resolve the Hungarian na-
tional question by gaining autonomy. For almost the
entire period of the First Czechoslovak Republic, Hun-
garian parties were in a negativist position, and auton-
omy for them was only a means of destroying the state
and returning to Hungarian rule.

One of the few national minorities in the Czecho-
slovak Republic was the Polish minority. According to
the 1921 census, there were 17,835,000 (0.56%) Poles
in the country. The vast majority of the Polish minority
considered the decision to transfer part of Teszyn Sile-
sia to Czechoslovakia unfair. Therefore, any coopera-
tion with the Czechoslovak government was considered
by Polish political parties as a temporary phenomenon
aimed at protecting the rights of the Polish population,
until the moment when it becomes possible to unite
with the Second Polish-Lithuanian Commonwealth
[16, p.84].

The Polish national question in Czechoslovakia
was complicated by the unresolved Polish-Czechoslo-
vak border. Apparently, this is why Warsaw did not rat-
ify the agreement signed on November 29, 1920 with
the Czechoslovak Republic, which concerned the pro-
tection of national minorities. Warsaw carried out prop-
aganda campaigns against the Czechoslovak Republic,
supported Hungarian anti-Czechoslovak revisionism,
and sought to prove to world public opinion the desire
of the local population to unite with the Second Polish-

Lithuanian Commonwealth. This led to political insta-
bility in Teszyn Silesia and the restriction by the Czech-
oslovak government of some of the constitutional rights
of Polish citizens of Czechoslovakia. That is why the
elections to the Czechoslovak parliament were post-
poned in Teszyn Silesia.

It should be noted that the example of the Polish
minority clearly illustrates the dependence of the na-
tional question in Czechoslovakia on foreign policy
factors. On April 23, 1925, E. Benes and A. Skszynski
signed three agreements in Warsaw aimed at overcom-
ing the Polish-Czechoslovak disputes. These were lig-
uidation agreements, arbitration and trade agreements.
The most important provisions of the liquidation agree-
ment concerned the provision of full equality of the
Polish minority in the Czechoslovak Republic and the
Czech minority in Poland [4 p.125].

Since then, all Polish political parties have em-
barked on an activist political course, which they fol-
lowed until 1933. Evidence of increased cooperation
between Polish and Czech politicians was the fact that
after the election a delegate from the Union of Silesian
Catholics L. Wolf joined the parliamentary club of
Czechoslovak farmers. Polish politicians J. Buzek and
E. Hobot joined the parliamentary club of Czechoslo-
vak Social Democrats. During this period, even the
most radical Polish political force, the Polish Com-
munists, took part in cooperation with the government
[18, p.244].

The activist course of Polish parties declined with
the onset of the economic crisis. Finally, the Polish par-
ties refused to cooperate with the Czechoslovak gov-
ernment after the signing of a non-aggression treaty be-
tween Germany and Poland on January 26, 1934. Since
then, Poland has taken an anti-Czechoslovak position
in international politics, in which the Teszyn issue has
played a leading role.

Four parties had the most support among the
Polish minority: the HRC, the Union of Silesian Cath-
olics (SCK) led by lawyer L. Wolf, the Polish People's
Party (PPP), led by J. Berger and J. Buzek, and the
Polish Socialist Party ( PSP), headed by E. Hobot.

In the 1920s, the most popular among the Polish
population of the republic was the International Human
Rights Committee, which sharply criticized both the
Prague authorities and Warsaw politicians. This popu-
larity was due both to the international political tradi-
tion of the labor movement in the region and to the ac-
tive propaganda work of local communists led by K.
Slyvka. The party based its political conception on the
Polish question on the need for political transformation
in both states. The vast majority of its voters were the
proletarian population of the region.

One of the most popular Polish parties of the
Polish minority was the Union of Silesian Catholics in
Czechoslovakia (SCK(Cz)). The party was founded on
September 30, 1920. In its political program, the party
demanded the granting of autonomy to Teszyn Silesia,
protested against the closure of Polish schools and the
transfer of Polish churches under the jurisdiction of the
Czechoslovak Church. The main goal of the party was
proclaimed - protection of national and religious inter-
ests of Polish Catholics [19, p.945].
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In 1925, the SCK(Cz) formed a pre-election union
with the Polish National Workers' Union. As a result of
the election, L. Wolf received a deputy mandate.

In the run-up to the 1928 local elections, the SCK
(H) party formed a coalition with the Jewish Party, but
as the union failed to win a single seat, the coalition
quickly disintegrated.

Despite active protests against the national policy
of the state and discrimination against the Polish popu-
lation, which were repeatedly voiced by L. Wolf from
the parliamentary rostrum, until 1933 the party contin-
ued to pursue an activist course. In 1937, the SCK(Cz)
together with the rest of the Polish political parties
joined a joint coalition [2, p.246].

The program of the Polish People's Party (PPP)
was more liberal on the national question. The party
was founded in December 1922. It was headed by J.
Buzek and J. Berger. In its program, the party advo-
cated peaceful coexistence and cooperation of all na-
tionalities in the country, as well as religious tolerance.
The PPP program, like other Polish parties, required au-
tonomy for the Polish minority [2, p.247].

On September 10, 1937, the PPP merged with the
Polish Social Democratic Party. After the unification of
the PPP, it ceased to exist as an independent political
party [11, p.231].

The Social Democrats were quite popular among
the Polish population of the republic. The final unifica-
tion of Polish social democratic organizations into a
single political party in the Czechoslovak Republic
took place in January 1921 in Ostrava. The party was
renamed the Polish Socialist Workers' Party in Czech-
oslovakia (PSWP (Cz)). A few months later, the party
split. The party's left, led by party leader E. Hobot, ap-
plied for membership in the HRC, which was approved.
It should be noted that E. Hobot returned to the Social-
ist Party a few years later and became its leader again
[2, p.220].

After the split, the party changed its name to the
Polish Socialist Party (PSP). Unlike the vast majority
of Polish political parties, the Socialists did not demand
autonomy for Teszyn Silesia in their political program,
but focused on criticizing Prague's national policy and
the need to introduce a socialist system. Polish social-
ists called for cooperation with the Czechoslovak So-
cial Democrats and promoted activism as an alternative
to nationalism, for which the party was repeatedly
sharply criticized by Polish nationalist organizations
[10, p.346].

Since December 1934, under the influence of pres-
sure from abroad, criticism of the PSP by non-socialist
Polish parties has intensified. As a result, some of the
party members separated from the Socialists and
formed a new party called the Polish Social Democratic
Party in Czechoslovakia (PSDP (Cz)). In September
1937, as noted above, this party merged with the PNP
[10, p.253].

After the 1935 elections, in which the party did not
win a single parliamentary seat, the PSP began active
cooperation with the rest of the Polish non-socialist par-
ties and became one of the initiators of a joint coalition
of all Polish parties.

Polish parties in the Czechoslovak Republic often
formed pre-election alliances with each other and
formed various coordination committees to enter par-
liament. Thus, in September 1923, the National Bloc
was created as part of the Union of Silesian Catholics,
the Polish People's Party and the Polish section of the
Silesian People's Party. In the parliamentary elections
of 1925, this union participated under the name of the
Polish National Workers' Union. However, all these at-
tempts to consolidate Polish political forces were inef-
fective. The Polish minority was virtually unrepre-
sented in parliament. [2, p.255].

The Polish consulate in Moravia Ostrava actively
interfered in the political activities of Polish parties. At
the end of 1934, the Polish consulate started publishing
the Polish Diary newspaper, which sharply criticized
the national policy of the Czechoslovak Republic to-
wards the Polish minority, and expressed the desire of
the Poles to unite with the Second Polish-Lithuanian
Commonwealth [20, p.403].

It was on the initiative of the Polish consulate on
March 28, 1938. in Cesky Té&$in, a coalition was formed
consisting of all the leading Polish parties called the
Union of Poles in the Czechoslovak Republic. Its focal
point was the Main Council of Poles in Czechoslo-
vakia, established in September 1935 in Cesky T&in
under the leadership of Polish Consul A. Klotz. The ag-
itation activity carried out by the new political for-
mation indicated its pronounced anti-Czechoslovak
character [20, p.405].

After Munich, Polish political parties merged into
the political structures of the Second Commonwealth.

Thus, the Polish minority belonged to the small
minorities of interwar Czechoslovakia and was hardly
represented in the Czechoslovak parliament. The vast
majority of the Polish population of the republic con-
sidered the decision of the Entente countries to join
their region to the Czechoslovak Republic unfair.
Therefore, most Polish political parties saw the solution
to the Polish question in the granting of autonomy to
Teszyn Silesia, which was later to facilitate the separa-
tion of the region from the Czechoslovak Republic and
accession to the Second Commonwealth.

According to the 1921 census, the Jewish minority
in Czechoslovakia numbered 350,000. At the same
time, the Jewish population was unevenly distributed.
In the Czech Republic, Moravia and Silesia, Jews ac-
counted for 1.5% of the population, in Slovakia - 4.5%,
and in Subcarpathian Russia about 15% [7, p.965].

The differences between the Jewish population
were not only in the density of the population, much
more important was the social, mental and ideological
differentiation, which directly influenced the participa-
tion of Jews in the political life of Czechoslovakia. Ac-
cording to the Czech researcher M. Crgova, in terms of
determining the nationality of the Jewish population in
Czechoslovakia was divided into three groups: German
Jews, Czechoslovak Jews and Zionists [7, p.966].

Unlike other national minorities in the Czechoslo-
vak Republic, belonging to the Jewish minority was not
determined primarily by language. Jewish self-identifi-
cation had two options - national and religious, which
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influenced the commitment of the Jewish population to
certain political forces [4, p.68].

It is worth noting that the government of the re-
public and the Jewish political forces developed a fairly
loyal relationship. Anti-Semitic sentiments were much
less widespread in Czechoslovakia than in neighboring
countries. In addition, the position of President TG
greatly contributed to the establishment of relations
with the authorities. Masaryk, who characterized Zion-
ism as a "national liberation movement of great moral
importance™ [4, p.72].

The largest nationwide Jewish political party in
the Czechoslovak Republic was the United Jewish
Party. The roots of this party go back to the Zionist
movement. At the beginning of their activities in the
Czechoslovak Republic, the Zionists began to establish
their own political organizations to represent the Jewish
minority in the state. October 31, 1918 the Jewish Na-
tional Council was established in Prague, representing
"all nationally oriented Jews" in Czechoslovakia. The
council was renamed the Czech Zionist Political Union.
It was headed by L. Singer. The council was repre-
sented primarily by representatives of the Czech and
Moravian Jewish national and Zionist unions, trade un-
ions and the Zionist Socialist Party [3, p.980].

In November 1918. The Jewish National Council
adopts a political program. First of all, it declared a fa-
vorable attitude towards the Czechoslovak state and
stressed the need to unite the entire Jewish population
on a national basis. Also, the main requirements of the
program included: recognition of Jews as a separate na-
tionality, granting the Jewish minority broad rights and
cultural autonomy, equality of all citizens, democrati-
zation of society [5, p.72]. It is worth noting that the
Czechoslovak government complied with the require-
ment to recognize Jews as a separate nationality.

In January 1919, the Jewish National Council con-
vened a national congress of "national Jews in the
Czechoslovak Republic." The main further task of the
council was to create a single national organization on
a national basis, which would represent Czechoslovak
Jews [6, p.91].

In March 1919, the People's Union of Jews of Slo-
vakia was established in Bratislava, which was essen-
tially the Slovak representation of the Prague Jewish
National Council. On the eve of the 1920 elections,
these two organizations, as well as several other small
Jewish political parties, formed the United Jewish Party
(UJP) and adopted a common political program [4,
p.78].

The UJP program focused exclusively on the
rights and interests of the Jewish minority and
emphasized the party's intention to pursue an
independent political line. First of all, the program
emphasized the desire of Jews to cooperate with the
authorities in the further democratic development of the
state. The following items of the program required the
observance of equality of Jews in the socio-political
and economic spheres, the free religion of Judaism and
the state support of all cultural and charitable Jewish
organizations.

In the following years, no significant changes took
place in the party's program, focusing on the equality of

the Jewish population, its social and cultural develop-
ment, as well as the maintenance and development of
peace within the Czechoslovak state [3, p.981]. In the
1930s, the political activity of the UJP, like that of other
Jewish parties, declined significantly, due to the rise of
Nazi and anti-Semitic sentiment in the country. The left
wing of the political camp was represented by the Jew-
ish Zionist Party (ESP). It was formed in the early
1920s on the basis of numerous small Zionist organiza-
tions. The chairman of the party was A. Spiegel.

Like most Jewish parties, the ECJ was loyal to the
Czechoslovak government and did not make radical po-
litical demands. It focused on improving the socio-eco-
nomic situation and the free cultural development of the
Jewish minority. In the 1930s, the ECJ was not active
in politics, focusing on the internal problems of the
Jewish minority. The party rejected a proposal by Hun-
garian political forces to co-operate, continuing to pur-
sue a pro-government orientation. In 1935, the party de-
cided not to run in the elections on its own, but nomi-
nated its candidate on the joint list of the CSDP. As a
result, the ECJ for the first time won a seat in parlia-
ment, whose deputy was H. Kugel [4, p.158].

Quite popular among the Jewish population was
the Jewish Democratic Party, which emerged in 1922
under the leadership of K. Weiss and G. Reisman. In
1925 it was renamed the Jewish Orthodox Party (JOP)
[3, p.979].

The party's program testified to its orthodox-reli-
gious character. The main goal was proclaimed ob-
servance of the laws of Judaism in all spheres of life.
The EOP expressed its support for the Czechoslovak
Republic and its desire to cooperate with the govern-
ment for the further development of the state. The party
closely cooperated with Czechoslovak agrarians, due to
which in the second half of the 1930s it began to grow
in number [3, p.980].

The Jewish Civic Party (JCP), led by G. Gutman
and K. Shalam, acted on the principles of conservative
clericalism. In its program, the party advocated the eco-
nomic and political consolidation of all Jews of the re-
public, proclaimed the need to create a single Jewish
political party [4, p.128].

The JCP was not very active in the political life of
the Jewish minority. She did not run in the parliamen-
tary elections, although she supported pro-government
parties, including the agrarian party. The party did not
try to compete with other Jewish parties, but on the con-
trary focused on the consolidation of the Jewish minor-
ity [4, p.129].

In the late 1930's, there was a partial curtailment
of Jewish parties, caused by growing anti-Semitic sen-
timent in the country. The participation of Jews in the
country's political life decreased significantly, although
they remained loyal to the Czechoslovak authorities.
Increasingly, Jewish political parties, and the Jewish
population in general, were criticized by Hungarian and
German parties. That is why Jewish political parties
tried to avoid participating in heated discussions on
controversial issues in Czechoslovak politics.

Thus, the national question in the programs of
Jewish political parties in the Czechoslovak Republic
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was built on the principles of political tolerance and ap-
proval of the Czechoslovak Republic. Their political
programs focused mainly on improving the socio-eco-
nomic situation of the minority.

Undoubtedly, the national question in the state of
nationalities, which was the interwar Czechoslovak Re-
public, was one of the most important political issues.
Therefore, it is not surprising that in the programs of
the parties of national minorities of the Czechoslovak
Republic it is presented more extensively than in the
programs of the Czech parties. The national question
had its own peculiarities in the programs of each of the
political parties of national minorities.

It is worth noting that although in some periods of
the history of the First Czechoslovak German and Hun-
garian political parties proclaimed in their programs
loyalty to the state and the desire to cooperate, in fact,
they saw activism as a way to gain power and achieve
their own political goals. No wonder contemporaries
called activism a "marriage of convenience.” Relations
between the Czechs, Germans and Hungarians were
greatly complicated by the change in their political po-
sition in the new state. The former dominant nations
have now acquired only the status of a national minor-
ity. In addition, Czech politicians did not always seek
to establish a truly sincere relationship with the Sudeten
Germans and Hungarians, remembering the centuries
of oppression and discrimination.

Another important factor influencing the adoption
of a particular political line on the national question was
the influence of neighboring states. Hitler's Germany,
Hungary, Poland, and the Soviet Union used political
parties to achieve their own goals. Significant radicali-
zation of the national question in the programs of polit-
ical parties was observed during periods of deteriorat-
ing economic situation, especially the economic crisis
of 1930-1933.

All these factors together contributed to the aggra-
vation of the political crisis in the First Czechoslovak
Socialist Republic in the late 1930s, which was largely
due to unresolved national issues.

Thus, the political parties of each of the national
minorities had their own definition of the national ques-
tion. The peculiarity of the political programs of the
Czech parties was that, in comparison with the pro-
grams of the national minority parties, they paid much
less attention to the national question. In some political
programs of the Czech parties there were no provisions
on the national question at all. A striking example is the
rather influential Czechoslovak Crafts and Entrepre-
neurship Party. The lack of interest among the political
elite of the Czech parties in the national question is ex-
plained by the deep conviction that the national ques-
tion in the democratic system of the First Czechoslovak
Socialist Republic would be solved by creating a
Czechoslovak nation. Such an underestimation of the
importance of the national question by the Czech polit-
ical elite ultimately had devastating consequences for
the Czechoslovak state.
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THE DISTANCE LEARNING SOLUTIONS IN HIGH MEDICAL SCHOOL IN COVID-19 PANDEMIC
PERIOD

Abstract.

Educational institutions (schools, colleges, and universities) in Ukraine are currently based only on tradi-
tional methods of learning, that is, they follow the traditional set up of face-to-face lectures in a classroom.The
sudden outbreak of a deadly disease called Covid-19 caused by a Corona Virus (SARS-CoV-2) shook the entire
world. The World Health Organization declared it as a pandemic. This situation challenged the education system
across the world and forced educators to shift to an online mode of teaching overnight. Many academic institutions
that were earlier reluctant to change their traditional pedagogical approach had no option but to shift entirely to
online teaching-learning. The article includes the importance of online learning, describes the possibilities of
integrating distance learning for practical lessons in high medical school, the ways to provide educational mate-
rials and the options to control the implementation of the curriculum. The article emphasizes that self-education
plays a significant role in distance learning, and the role of the teacher is turned into a mentor who organizes

independent learning of students, develops their professional level and creative potential.

Keywords: distance learning, high medical school, self-education, COVID-19.

The coronavirus disease (COVID-19) pandemic
has caused an unprecedented crisis in all areas. In the
field of education, this emergency has led to the mas-
sive closure of face-to-face activities of educational in-
stitutions in more than 190 countries in order to prevent
the spread of the virus and mitigate its impact.

In the sphere of education , measures have adopted
in response to the crisis, are related to the suspension of
face-to-face classes at all levels, which has given rise to
three main areas of action: the deployment of distance
learning modalities through a variety of formats and
platforms (with or without the use of technology); the
support and mobilization of education personnel and
communities; and concern for the health and overall
well-being of students.

The need to prepare future physicians has never
been as focused as it is now in the setting of a global
emergency. That is why in such situations, e-learning is
the best solution that provides an online interactive
learning environment for medical students. Hugenholtz
et al. found that e-learning is just as effective in enhanc-
ing knowledge as lecture-based learning [7]. In the de-
veloped world, many academic institutions are using e-
learning for more than twenty-years. However, the
dominant mode of education around the world is the
classic classroom-based interaction.

Nowadays E-learning has become the mandatory
component of all educational institutions like schools,
colleges, and universities around the world due to the
pandemic crisis of COVID-19.

Rapid developments in technology have made
distance education easy [3]. “Most of the terms (online
learning, open learning, web-based learning, computer-
mediated learning, blended learning, m-learning, for
ex.) have in common the ability to use a computer

connected to a network, that offers the possibility to
learn from anywhere, anytime, in any rhythm, with any
means” [4]. Online learning can be termed as a tool that
can make the teaching—learning process more student-
centered, more innovative, and even more flexible.
Online learning is defined as “learning experiences in
synchronous or asynchronous environments using
different devices (e.g., mobile phones, laptops, etc.)
with internet access. In such conditions, the emphasis
in learning is on the student's independent work, and
the teacher is as an organizer of the educational process,
consultant and tutor. All this encourages us to search
for new learning tools that would respond the
requirements and necessities of the educational process
[5].

Advantages of e-learning are: it is a very efficient
way of delivering courses online; due to its
convenience and flexibility, the resources are available
from anywhere and at any time; everyone, part time
students or working full time, can take advantage of
web-based learning. Students are usually attracted to
this type of learning experience and according to
teachers practicing this mode of instruction report a
very high percentage of attendance of students although
making online lessons and assignments are extra
burden on teachers

In these days of COVID-19 lockdown, the idea of
e-learning is being debated rigorously to guide the med-
ical students staying at their homes. Although, in
Ukraine many believe it to be simply providing the in-
structional material to students on institutional website
which they can access through internet, there are a wide
range of e-learning modalities used in medical educa-
tion. E-learning is not a course delivered via a DVD or
CD-ROM, video tape or over a television channel; it is
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interactive in that the learners can also communicate
with the teachers or other students in the “virtual class-
room’.

Distance learning not only expands the opportuni-
ties for quality education, but also allows to diversify
the learning process, what makes students be interested
in discipline and motivated. Many new softwares like
Zoom, TeamLink, Skype, Hangouts Meet services al-
low you to provide real-time discussions, debates and
surveys of students. Demonstration of the teacher's
screen makes possible to carry out some of these ser-
vices, helps to conduct an interactive discussion of the
results of the laboratory tests, electrocardiograms, X-
ray and other additional materials. These services are
also used for streaming lectures, where, in addition to
demonstrations, you can provide comments on the ma-
terial presented. In particular the test control belongs to
an important method of the control system. It allows to
check objectively assessment of knowledge, skills,
abilities and avoids the possible teacher’s subjectivism.
Another advantage of distance learning is that there are
many services that provide this oportunity. The sim-
plest version of testing is Google Forms, which allow
the teacher for a very limited time to check the quality
of knowledge in a large number of students at once, im-
mediately give evaluate and discuss the controversial
questions [1].

Another method for checking knowledge, creativ-
ity and flexibility of students there are the clinical tasks.
In comparison to the classroom discussion, where the
discussion is usually attended only by the most active
students, in the virtual classroom the student tries to de-
cide the task independently and is more able to demon-
strate his knowledge. Further collective discussion of
the case requires certain skills from the teacher - to en-
sure communication, discussion not only between the
teacher and the student, but also between students who
put each other questions and answer them. So, in expert
hands these technologies can work wonders in this lock
down period [6].

Although e-learning is very effective, there are
certain limitations also. A student entering a medical
school is a ‘student’, i.e., one who studies under the su-
pervision of a teacher. We try to transform this student
into a ‘self-learner’ i.e., one who can read the book
comprehensively and can extract what is relevant and
important and inculcate this knowledge into his or her
behaviour. Self-learning is a very important character-
istic of a doctor which converts a doctor into a lifelong
learner. To emphasize this lifelong learning of a doctor,
we, time and again, heard the phrase ‘a doctor remains
a student throughout his life; if he ceases to be a stu-
dent, he dies’. One very important point to note regard-
ing ultimate outcome of medical education is a doctor
who has knowledge, attitudes, and skills which he can
apply to real world situations (patients). What we can
or want to impart through e-learning is ‘Knowledge’,
and the other two traits, attitudes and skills, can only
partially be imparted through e-learning as they need a
supervisor or a teacher [2].

Likewise, medical-lab skills and clinical skills
cannot be perfectly taught through e-learning or tele-
learning means. The laboratory skills in pre-clinical
subjects, and clinical skills in clinical subjects, are usu-
ally taught in a three stage process of observation of a

demonstration, practice under supervision, and inde-
pendent practice until perfect.

All this needs a direct supervision in addition to a
simultaneous background theoretical knowledge. Other
aspects of a medical student’s training like interper-
sonal skills and teamwork, communication skills and
behavioural skills (student-teacher, student-student,
student-staff, and student-patient) cannot be learnt
through e-learning or tele-learning.

Parameters to assess the unprofessional attitude
(misconduct) of students may be repeated absenteeism,
dishonesty, e.g., marking proxy, unreliability, e.g., not
submitting assignments on time, disrespect to others
(students, faculty, or other staff), disobedience to ad-
ministration or teachers [8, 9].

In spite of all disadvantages mentioned above,
during this lockdown period due to COVID-19, what-
ever type, and to whatever extent e-learning is used, it
is a better alternative because ‘something is better than
nothing.’

In this manner, in the conditions of modern infor-
mation opportunities, as the experience of the COVID-
19 pandemic crisis has shown, it is possible to integrate
distance learning into the system of medical educa-
tional space, accordingly expanding creative opportu-
nities of the educational process, to ensure the availa-
bility of education, without reducing its quality. This is
not only a time to contribute to the advancement of
medical education in the setting of active curricular in-
novation and transformation, but it may be a seminal
moment for many disciplines in medicine.
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PROPERTIES OF MATERIALS USED IN ORTHOPAEDIC FIXATION

Abstract.

As the number of injuries of the locomotor system is continuously increasing, the research in the field of
orthopaedic devices can improve the outcome of treatment of such the most common and severe injuries as bone
fractures. In the paper the authors describe main parameters of materials and orthopaedics devices that are used
for their manufacturing. The main requirements are highlighted, as high biocompatibility, low toxicity, high me-
chanical properties that are essentially important for proper fixation of fracture fragments. As new demands for
materials arise, such properties as biodegradation and self-resolving abilities are preferable, so different types of

these materials were analysed in the paper.

Keywords: bone fractures, orthopaedic devices, materials, biomechanics.

Actuality. Orthopaedics and traumatology is a
medical field which studies how to treat fractures, as
well as to correct the malformations of the musculo-
skeletal system caused by accidents, life activities and
sports. Recently there is an increase in the number of
cases of osteoporosis related to the malfunctioning of
endocrine glands, low physical activity, etc. One of the
best ways to treat these problems is surgical manage-
ment by using implants. We can use internal and exter-
nal fracture fixation. The implants used for internal
fracture fixation are: k-wires, pins, screws, plates, in-
tramedullary nails. Each implant has its own merits and
demerits, as well as indications for its use.

Aim or research: To analyse the properties of
materials used for internal fracture fixation.

Mechanical properties for bone and implants.
Bone is an anisotropic material. When we choose an
implant - it should be non-toxic to the body, non-cor-
roding, strong, chemically non-reactive, able to resist
deformations due to wear and loads, osseointegration
and biocompatible. Then it may be considered to be bi-
omaterial. The main laws that should be respected for
proper fracture fixation with implants are Wolff’s law
and Hooke's law.

Wolff’s law by German surgeon Julius Wolff
states that bones will adapt according to the demands
placed on them [1]. That means that the load applied to
the bone effects significantly on its mechanical proper-
ties. When bone fractures are fixed with implants, the
early movements in joints are possible, that helps frac-
ture healing and increase mechanical properties of
bone.

Hooke’s law by English scientist states that stress
is directly proportional to the strain.

Types of Orthopaedic implants.

K-wires are metallic wires usually made up of
stainless steel [2]. They are highly biocompatible and
are of different diameters, standard tips and special de-
signs. Standard tips include trocar, round, flat, lancet,

triangle and square. Special designs include partial
thread, full thread, trocar knurled lengthwise, special
eyelet and drill tip. Due to their small size K-wires don't
have high mechanical properties, but they can be used
for preliminary fracture fixation, followed by plate fix-
ation. If k-wires are used alone additional external sup-
port with plaster bandage should be used after surgery.

Screws were used in orthopaedic surgery for the
first time in 1850 by French surgeons Cucel and
Rigaud. Carl Hansmann used nickel plated screws
along with a removable steel plate in fixation. Screws
consist of the head, the core and the thread. Some of the
important features of screws include cannulation,
thread depth, pitch, and single-vs double-lead threads
[3]. During screw tightening, stress induced by the
screw on the bone increases and osteoblastic activity
also increases. Wolff’s law has been applied in this
case. Hence due to the differences of mechanical pa-
rameter of bone tissue and metal, screws become less
biocompatible and lead to implants’ failure [4].

Screws also can be made of the polymeric materi-
als, but not all polymers can be used for this purpose,
so many experimental studies should be performed to
prove the compatibility of every polymer that is going
to be used for implantation. Such studies were per-
formed for polymer Polyamide-12, that showed good
results in clinical application for fracture fixation [5],
and have proved its high biocompatibility properties in
long-term outcome [6].

Other biodegradable polymers that were well stud-
ied and used for fracture fixation are polyglycolic acid
and polylactic acid [7, 8]. They have a good property to
degrade after the fracture heals, so further removal of
implant with another surgery should not be performed.

Plates are usually used for the internal fixation of
various fractures occurring in human body especially
for forearm fractures. Plates are of different design,
broad or narrow, straight or curved with different types
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of holes for screws insertion. Plates and screws are of-
ten used together [9]. They usually can provide stable
fixation. Plates are made up of stainless steel or tita-
nium [10]. They are usually used for the treatment of
major fractures, but require large skin incisions, that
disrupt the blood supply and cause skin irritations.
Plates hold the fracture fragments together and later af-
ter fracture healing in several months or years they are
usually removed. The new generation of plates with
locking head screws provide much better fixation.
These plates are locked with screws and reduce move-
ments of fracture fragments, as well as are less harmful
for underlying bone.

Biomaterials for implant production.

Implants used in orthopaedics can be metallic or
non-metallic. Metallic implants are usually made of
special alloys: Stainless steel (316L according to Amer-
ican standards), Titanium alloys, Cobalt chrome alloys
[11]. Non metal implants include ceramics and bioac-
tive glasses, polymers (bone cement, polyethylene).

Biomaterials for implants are classified into first,
second and third generations which include bioinert
material, bioactive and biodegradable materials, mate-
rials designed to stimulate specific responses at the mo-
lecular level respectively [12].

Stainless steels are mainly used for making im-
plants. Not all types of stainless steels can be used for
making implants. The special stainless steel according
to USA standards that is used for this purpose is 316 L
stainless steel. It has less carbon compared to 316 stain-
less steel and it is more resistant to corrosion. Elastic
modulus is 165 GPa [11]. Mechanical properties of
stainless steel are given in Table 1 [9].

Titanium alloys are mostly used for implants
manufacturing because of its light weight strength and
ability to withstand extremes of temperature. Titanium
alloys contain Titanium (89%), Aluminium (6%), Va-
nadium (4%). Modulus of elasticity or Young’s modu-
lus of titanium is 116 GPa, which is lower than for
stainless steel and hence is suitable for movement using
less stress. Young’s modulus of beta type alloy is the
lowest. They are non-corrosive [13]. Good osseointe-
gration is an important feature of titanium alloys. For
best prognosis the implants should have properties sim-
ilar to the human compact bones [14]. The possibility
to perform an MRI scan is another advantage of tita-
nium implants, as for many stainless steel implants it is
prohibited.

Table 1
Mechanical Properties of Type 316L Stainless Steel

Mechanical Properties Type 316L stainless steel
Yield Point, MPa 332
Tensile strength, MPa 673
Modulus of Elasticity, MPa 165
Strength at break, MPa 586
Elongation at break, mm 35.5

Titanium forms titanium dioxide (TiO2) on its sur-
face. TiO2 is anodized. Oxide layers undergo dissolu-
tion and form pores. Electric field assisted dissolution
leads to deepening of pores. Incorporation of adjacent
small pores into big pores and thus nanotube array is
formed. Titanium nanotubes enhance the activity of os-
teoblast cells and thus osteointegration occurs [15].

Cobalt-chromium alloys are mainly used in knee
replacement surgeries and hip joint surgeries. It was
first discovered by Elwood Haynes. These alloys are
highly non-corrosive, malleable, biocompatible, re-
sistant to scratch, wear and tear. Sometimes these alloys
are used along with other metals like molybdenum,
nickel, tungsten. Since nickel is toxic, the usage of al-
loys without nickel is preferable. Some alloys implants
exhibit antibacterial properties. Cobalt-chromium al-
loys on ultra high molecular weight polyethylene
(UHMWPE) are used to reduce abrasion.

One of the important disadvantages of these im-
plants is that they release chromium ions into surround-
ing tissues and blood especially into erythrocytes. This
leads to delayed hypersensitivity reactions (cell cyto-
toxicity, type IV hypersensitivity) like Aseptic lympho-
cytic vasculitis associated lesions, necrosis, reduction
of CD8 lymphocyte levels, chromosomal and DNA
mutations. Therefore serum analysis of the patient must
be done periodically after implantation of stainless steel

devices in cases when there is a continuous friction be-
tween device components [16]. These are cases when
metal on metal total hip prosthesis are implanted. So
friction between stainless steel components can signif-
icantly increase the amount of harmful ions in sur-
rounding tissues up to the dangerous level and requires
periodic expensive investigations.

Biomechanical properties of orthopaedic im-
plants.

Tensile and compression strength is a capacity of
material to resist the load before the object will start to
decrease or increase the size. It is measured in MPa for
materials, objects and their parts. For bone tissue the
compression strength is 7 MPa and tensile strength is
up to 20 MPa, and shear strength is about 15 MPa.

Shear strength is a capacity of material to resist the
load which is perpendicular to the axis of the object or
material sample.

Flexural strength is a capacity of a material sample
to resist the load before its bending starts.

Yield strength is a maximum load that the material
can resist before its irreversible deformation begins.

Toughness of a material is its ability to resist the
load without its damage, as the fracture or irreversible
deformation. For this the materials require curtain level
of strength and ductility.

Elasticity is the ability of material to resist the load
with reversible deformation.
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Poisson's ratio shows how the material responds to
the axial load with a decreasing or increasing of its vol-
ume.

Elasticity describes the deformation of material in
a response to axial load with the return to its previous
size and form.

Young's modulus (E) is responsible for the stiff-
ness of the material, and shows the strain in the material
under load. It may be expressed as the relation of load
applied along the axis of the object (o) on square to the
strain that appears in the object and causes its deformity
(e).

So there are some important mechanical parame-
ters that are responsible for material behaviour under
load and should be considered when a fixation device
is manufactured and applied. Complex forces are af-
fecting the bone and fixation device in the most of the
cases. This is a combination of compression, extension,
bending in various planes, as well as torsion. The effect
of load is usually calculated for each force separately
and due to this it is hard to predict exactly the implant
behaviour.

Conclusion. So as many devices now are used in
orthopaedics for implantation, the various materials are
used. For the most common devices for fracture fixa-
tion, as plates, screws and intramedullary nails such
material, as stainless steel is gradually replaced by tita-
nium and its alloys. But for future progress devices with
biodegradable properties are developing, that will al-
low to decrease treatment expenses for bone fractures
and improve outcome.
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Abstract.

The first place in the ranking of oncology and the most acute oncology problem is breast cancer (BC), in the
vast majority of women [1,2,3,5,18]. The rate of abstinence is high, and the percentage of patients receiving spe-
cial therapy is 80.4%. All this indicates a low level of qualified care (Kolesnik O.O., Fedorenko Z.P., 2017). The
aim of the study was the desire to study the effectiveness of various schemes of preoperative chemo-radiation
therapy with radioimodification in the scheme of complex treatment of primary localized BC.

Research results and their discussion. Analyzing 1 year of supervision, it is evident that 35 (83.3%) patients
died in the I group, 7 died (16.7%). Patients who did not have a recurrence of the process at 1 year of life 25
(59.92%). Inthe Il group, they died at 1 year - 6 (12.76%), and patients without relapsing 36 (76.59%). Comparing
the result clearly that the overall survival of a reliable result was not low, and the rate of recurrence is likely to
speak for the benefit of Group Il. During second year , another 14 patients died in Group 7 against 7 group Il. In
the I survived, 21 (50,0%) were left, of which 17 (40,47%) without relapse were against 34 (72,34%) of the live
ones, of which 20 (42,55%) without relapse.

Summing up our research, supervision over the results of treatment in two groups, we can say that the remote
survival results show the following: For 36 months. The observation formed the number of patients who clearly
showed the results of treatment in groups I and I1. In group 7, overall survival rate was 11 (26,19%), with relapse
4 (9,52%). In the 11 group, the total number of patients with 3 years of observation was 25 (53,19%), with relapse
of 17 (36,17%).

Conclusions. The study of the effectiveness of the scheme of neoadjuvant chemotherapy in combination with
radiotherapy and radiomodification (group 1) showed a positive trend in survival and relapse rates as well as a
satisfactory state in the manifestations of toxicity of HT and radiation manifestations compared with the proposed
scheme for group I.

Peghepam

H3zyuenue sghgpexmuenocmu cxemuvl Heoao 108AHMHOU XUMUOMEPANUU 8 COYEMAHUU C TYy4esol mepanuel u
paouomoouduxayueti (Il epynna) svis6uno noroxcumenvhyo meHOCHYUIO NO NOKA3AMENAM BbIHCUBACMOCTIU U
peuudueupoeauuﬂ, a makKorce ydoeﬂemeopumeﬂbnoe COCMoOsAHUEe 6 NPOABIEHUAX MOKCUUYHOCTU XT u npOﬂGﬂeHuﬁ
JIYYesblX peakyuil 6 cpasHenul co cxemou npeonocennoul I epynne. Ilo pezynomamam neuenus 6 obeux epynnax,
MOINHCHO cKazams, 4mo 0m0aﬂeHHblepe3yﬂbmambl eblocueaemocmu nokasslearom Cﬂedy}omee: Ha 36 mec. Ha6]l}0-
Oenust: 6 nepsoil epynne obwas evidcusaemocms 11 (26,19%), uz nux ¢ peyuousom 4 (9,52%). Bo |l epynne obwee
Konuuecmeo 6oavhvix Ha 3 200 nabmodenus 25 (53,19%), ¢ peyuousom 17 (36,17%).

Key words: neoadjuvant chemotherapy, primary inoperable breast cancer, breast, multifraction, radiomodi-
fication.

Knroueeswvle cnosa: neoadvosanmuas Xumuomepanus,, nepeuyHo-Heonepadenvhblil pak epyoHoll dcenesbl,
2pyoOHas dcenesd, MyibmuppaxyuoHuposanue, paouomMoouGurayusl.
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Introduction. The first place in the ranking of on-
cological morbidity and the most severe three-fold on-
cology problem is breast cancer (BC), in the vast ma-
jority of women [1-4]. According to GLOBOCAN
2012, the world's BSE rate will increase by 25% from
all new cases. Currently, there are three general direc-
tions in relation to the treatment of BC [5-6]. The first
point is the reduction of the primary tumor in case of
operable cases to increase the percentage of organ con-
servation and induction therapy for the purpose of ob-
taining the operative state of the tumor [7-8]. The sec-
ond point is to obtain the sensitivity of the primary tu-
mor to chemotherapy (CT) and, based on the results
obtained, the possibility of planning further treatment
[9-11]. The third is the way to improve the long-term
results from the treatment [12,13]. Numerous random-
ized trials show that complete morphological logic re-
gression improves overall survival [12,13]. The indica-
tion for conducting neoadjuvant chemotherapy (NCT)
is a locally distributed BC. But there is no clear tactics
in relation to operable cases of BC. Preoperative treat-
ment in these forms of BC is dictated by the desire and
ability to perform the operation that keeps the body,
conducting the NCT, improving the quality of life of
patients [13]. The development of technologicity of ra-
diotherapeutic methods in oncology gives rise to the ex-
pansion of evidence of treatment by radioactive rays
[14,15]. Also, chemo-therapeutic regimens, which are
differently combined with radiotherapy, have a fairly
progressive future[16,17]. That unanimous opinion, the
only algorithms for the treatment of these or other lo-
calizations does not exist and therefore the constant
search for efficiency and reduction of the toxicogenic
influence on the limitations of the system of patients
from conducting therapy is the task of scientists [17].
The aim of the study was the desire to study the effec-
tiveness of various schemes of preoperative chemo-ra-
diation therapy with radio-imodification in the scheme
of complex treatment of primary localized BC.

The object and methods of research. For the pe-
riod from 2011 to 2016, in the conditions of the Poltava
Regional Clinical Oncology Center, 89 patients with
primary inoperable locally advanced pulmonary tuber-
culosis in the third (T3-4N0-1MO) diseases, with oblig-
atory verification of the process, received radiomodi-
fied chemo-rays treatment. Duration of patient supervi-
sion was 36 months.

Criteria for not inclusion in the study were: con-
comitant diseases in the stage of decompensation or are
able to have a significant effect on the result of treat-
ment; mental illness; Participate in another study in the
last 30 days or at the moment. The age of the patients
involved in the study varied from 20 to 80 years. The
average age was 48.9 = 1.9. By gender, women were 81
(91.01%), and men were 9 (10.11%).

Radiation therapy patients received on the appa-
ratus of remote gamma radiation TERAGAM c01. Pa-
tients with primary and controversial examinations per-
formed a CT scan of the thoracic cavity on a computer
tomography CT / E Dual Hispeed of the firm GE (USA)
by the usual mode according to the standard method.

Ultrasound examination of the abdominal cavity, re-
gional lymphatic collectors was performed on Sonolan
G-50 and DP-9900. X-ray examination was carried out
on the apparatus PYM-20, PIK BCM. Cytological and
Pathogistological studies were performed in the depart-
ment of onco-morphology. The evaluation of toxic
manifestations of chemotherapy was conducted in ac-
cordance with the recommendations of WHO and the
International Cancer Alliance for the discovery of the
degree of various types of toxicity after each course of
polychemotherapy.

The efficacy of the treatment outcomes was eval-
uated after the disappearance of prominent reactions (2-
3 weeks), the degree of regression of the tumor based
on physical, ultrasound, CT scan, according to the cri-
teria for the response of solid tumors (Response Evalu-
ation Criteria In Solid Tumors - RECIST - 1994). For
remote results, a 3-year overall survival rate and a non-
recurring survival period were assessed, which were as-
sessed at the level of clinical out-patient monitoring,
analysis of statistical reports. Patients in both groups
were recruited by blind randomization and divided into
2 groups. All patients were taken into work after sign-
ing, as a matter of compulsory, informed consent to the
study.

I (n-42) group received 2 courses of chemotherapy
(CT) at standard doses of the CMF scheme. After 2
weeks of rest, patients received a course of radiation
therapy under the radical program: in the groin, lymph
nodes, parastaneal supraclavicular areas, one-time cen-
ter-dose dose (RVD) of 2.2 Gr to a total focal dose
(TFD) of 60-62 Gr.

Il (n-47) group of patients received 2 courses of
chemotherapy (CT) at standard doses of the CAF/ FAC
scheme. After 2 weeks of rest, patients received a
course of radiation therapy under the radical program,
but in multifractional mode: on the axillary lymph
nodes, parastaneal supraclavicular areas, a single focal
dose (SFD) of 1.1 Gr (morning) + 1.1 Gr (after 6 hours)
= 2.2 Gr to the total focal dose (TFD) 60-62Gr with ra-
diomodification Tegafur (800 mg in the morning and
400 mg in the evening), which was administered in ac-
cordance with the instructions.

The analysis of qualitative comparisons between
groups was performed using conjugate tables and ap-
plied the Fisher and Pearson y2 criteria. The adequacy
of the differences between the groups was estimated by
the t-criterion of the Students. Resilience in the groups
was estimated by the Kaplan-Meier method. The suffi-
ciency of the distribution of variables was obtained by
the Kolmogorov-Smirnov, Mann-Whitrashkel-Wallace
and W-Wilcoxon criteria. Meaning-my difference was
considered p = 0,05.

Research results and their discussion. The re-
sults of treatment of patients with locally advanced BC
were evaluated for regression of tumor, survival, which
was determined by comparing clinical manifestations
and indices, visualization information. The method of
evaluation was the analysis of the radiation reactions,
as well as the degree of toxicity after the spent CT,
which is shown in Table 1.
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Table 1.
Aggressiveness of treatment depending on the proposed CRT regimensin I - 11 groups
Complications Groups of patients, n (aéc. %)

I (n=42) 11 (n=47)
nausea and vomiting 2 (4,76) 2 (4,25)
leukopenia 2 (4,76) 7 (14,89)
increase in body temperature 3(7,14) 15 (31,91)
diarrhea 5 (11,90) 9 (19,15)
dry cough 29 (69,05) 14 (29,79)

epidermis in the irradiation zone

1st.— 26 (61,9)
2 st. — 5(11,90)

1st.— 30 (63,83)
2 st.— 10 (21,28)

3st.—2(4,76) | 3st.—3(6,38)
4st.—0 4st.—0
no manifestations at all 0 0
no skin manifestations 9 (21,43) 4 (8,51)
no manifestations of the internal state of the organism were observed 1(2,38) 0

Analyzing the results of the data on the manifesta-
tions of toxicity in both group, one can see that the re-
sults are more positive in the | group of patients. Except
of dry cough: 29 (69,05%) patients of I group had such
manifestation against 14 (29,79%) patients of 11 group,
which is 2.1 times better. But we explain this by the
effect of manifestation of multi-fractionation of the
dose. And even radiomodification, in which the mani-
festation of toxicity is brighter, did not give the picture
an extremely bad one. Such an indicator as the temper-
ature increase had a 5-time divergence not in favor of
Group 1. 3 (7,14%) and groups against 15 (31,91%) of
group I1. But the anticipated activation of the process,
thanks to Tegafur, has in its arsenal moderate tempera-
ture attacks that are sufficiently controlled. Terrible en-
emy of chemo-radiotherapy - leukopenia. In the | group
of such patients, who needed a pause in treatment due
to leukopenia, 2 (4.76%). After symptomatic therapy,
treatment is continued. In the Il group of such patients
was 7 (14,89%). It is 3.5 times worse, but all patients

received treatment in full and increased toxicity in
Group Il was justified by radioimodification.

Analyzing the manifestations of the gastrointesti-
nal tract, there was such a manifestation as diarrhea. In
group I, group 5 (11.90%) against II group 9 (19.15%),
which is 1.8 times worse. There were positions that did
not produce fruitful differences, such as nausea and
vomiting.

The monitoring of the condition of the skin cover-
ing in the irradiation zone, namely, the radiation reac-
tions, was continuously monitored. In the 4 stage of pa-
tients was not at all. 1 and 3 stage did not give differ-
ences. But here 2 was not in favor of Group Il. 2 items
- 5 (11.90%) and group 2 in comparison with 10
(21.28%) of the II group gave a worse result. The fol-
lowing indicator was observed as the absence of mani-
festations from the side of the skin. Here in 2,5 times
the state is the best in group 1. Evaluation of treatment
outcomes for the regression of the tumor of the weight
monitoring component, summarized in Table 2.

Table 2.
Evaluation of the results of treatment of patients with locally advanced BC for the degree of regression of
the tumor
Results of treatment Groups of patients, n (a6c. %)
I (n=42) 1l (n=47)
Complete regression 0 2 (4,26)
Partial regression 14 (33,33) * 22 (46,81)*
Stabilization 10 (23,81) * 20 (42,55) *
Progression 18 (42,86) * 3(6,38) *

Note. * - the difference is probable (p = 0.05)

Analyzing the results of the treatment by the pro-
posed methods, it was noted that in the | group no com-
plete regression occurred to anyone. However, in the
2nd group complete regression was traced in 2 (4.26%)
patients. The difference is unlikely and we did not con-
sider the difference. The analysis of partial regression
showed a significant difference: in group | in 14
(33.33%) patients versus 22 (46.81%) patients in group
I1, which 1.6 times said in favor of treatment tactics of
the proposed group Il (p = 0, 05). Regarding stabiliza-
tion, the difference between the groups is significant: in
the 1 group, 10 (23.81%), and in the second group, 20
(42.55%) and this is 50%, namely in the 2nd time the

result of treatment is the best. Partial regression and sta-
bilization, as indicators worse than complete regres-
sion, but for prolonging the patient’s life and preparing
him for further surgical intervention, the results ob-
tained in Group Il are quite comforting. Regarding the
number of progressions, in group |, 18 (42.86%) pa-
tients, in Il group 3 (6.38%). This is 6 times worse than
in the 2nd group, and therefore the methods of treat-
ment speak for themselves.

Summing up above, it seems that the treatment
regimen in the second group of patients is quite aggres-
sive. But given the results of regression of down-line
and survival, as well as taking into account that toxicity
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was not given grounds for complete cessation of treat-
ment and were managed by symptomatic therapy, it is
possible to recommend such a scheme for the treatment
of patients with BC.

An analysis of the survival rate of patients and the
frequency of recurrences of the disease is an important

indicator of oncology. At the beginning of the analysis,
I would like to note the figures indicating the number
of patients who were operated after the treatment re-
ceived within the period of our monitoring. Survival re-
sults are presented in Table 3.

Table 3.
Analysis of survival and recurrence of patients with BC | and 11 groups
Observation time (years) I group (n = 42) a6e./(%) 11 group (n = 47) a6e./(%)

survival General survival General

without recurrence | survival | without recurrence | survival
1 year 25 (59,92) 35 (83,33) 36 (76,59) 41 (87,23)
2 year 17 (40,47) 21 (50,0) 20 (42,55) 34 (72,34)
3 year 4 (9,52) 11 (26,19) 17 (36,17) 25 (53,19)

Patients are operated after treatment 8 (19,05)* 27 (57,45)*

Note. * - the difference is probable (p = 0.05)

In the I group of such patients, 8 (19.05%) were
counted. practically 1/5 of the patients in the group. In
the 11 group - 27 (57.45%), more than half of the de-
clared patients. Also, comparing between groups, in 3
times the number of patients in Group Il exaggerates
the number of group 1. These figures speak for the qual-
ity of the proposed scheme Il scheme. Analyzing 1 year
of supervision, it is evident that 35 (83.3%) patients
died in the I group, 7 died (16.7%). Patients who did
not have a recurrence of the process at 1 year of life 25
(59.92%).

In the 11 group, they died at 1 year - 6 (12.76%),
and patients without relapsing 36 (76.59%). Comparing
the result clearly that the overall survival of the reliable
result was not low, and the rate of recurrence is likely
to speak for the benefit of Group Il. At year 2, another
14 patients died in Group I against 7th group Il. There
were 21 (50,0%) , of which 17 (40,47%) without re-
lapse were against 34 (72,34%) of the live ones, of
which 20 (42,55%) without recurrence.

Summing up our research, supervision over the re-
sults of treatment in two groups, we can say that the
remote survival results show the following: For 36
months. The observation was made of the number of
patients who clearly showed the results of treatment in
groups | and I1. In group 1, overall survival rate was 11
(26,19%), with relapse 4 (9,52%). In the 1l group, the
total number of patients with 3 years of observation was
25 (53,19%), with relapse of 17 (36,17%).

Conclusions. The study of the efficacy of a neo-
adjuvant chemotherapy regimen in combination with
radiation therapy and radiomodification (Group II)
showed a positive tendency for survival and relapse
rates as well as a satisfactory state in the manifestations
of CT toxicity and manifestations of radiation in com-
parison with the proposed scheme for group I. Pro-
spects for further research: the lack of a single point of
view for the implementation of the NCT and the criteria
for the designation of this or that scheme leads to the
prospect of further development of this problem and
conducting research in this direction. Therefore, further
elongation of this study is planned with the inclusion of
patients with BC and other schemes of CT.
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CLINICAL AND LABORATORY JUSTIFICATION OF TREATMENT OF REVERSE AND
TRAUMATIC PULPITIS IN CHILDREN

Anomauisn.

Miaenocmuka ma nikyeauHs nyienimy 6 oumsauux 3y6ax 6yna i 3amuuacmscs 00CHMAamHb0 aKMyaibHO0 K Y
Munynromy ma i menepiwnuil wac. Aovce oumsui 3you Ha npoms3i 00CUms MpUBALO20 YACY 3HAXO0AMbCA HA emani
PO3BUMKY MA POPMYBANHS, MOMY MAIOMb He Oydice CIAii AHAMOMIUHT Ma PYHKYIOHATLHI AKOCMI, W0 YCKIAOHIOE

JKYBANbHO-NPO@INaKmudnul ma 0iacHOCMUYHUL npoyec.

Memoto Oocniodicennsi cmano oOIPYHMYSAHHs ma po3pooKa epexmusnoco cnocooy NiKy8aHHs 360POMHUX
Gopm nynenimy nocmilinux 3y6ie i3 e HechopmMOBaHUMU KOPEHSMU 6 Oimell 3 3ACMOCYBAHHIM MPUKATbYLU-

CUNIKAMHO20 YeMeHmy.
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s peanizayii memu ma 3a80amb 00CHiONCeHHs npogedeHo cnocmepescenns Ha 107 dimsix-wronspax mo-
00u020 wxinbHoz2o 6iky (6-12 pokis), sxum nikysanuce 3y6u i3 36opomnum (48) ma mpasmamuunum (8) nyno-
nimoMm i3 3aCMOCY8AHHAM PI3HUX OI0JI02IYHUX PeYO8UH 0OOOHMOMPONHOL Oil.

B pesynomami npogedenoeo 00cniodiceHHs OmMpuUMaHi Cmitiki ma o4iky8aui 0aHi NO3UMUEHO20 BIOHOBIeHHS
ACUMMEZOAMHOCE YUIKOONCEHOT NYTbNU SIK 3a KITHIYHUMUY, MAK I 1a60pamopHumMu nokasHukamu. Bunadkie no-
0anbUL020 YCKAAOHEHHS NYbRINY AXC 00 3analeHtsi NepioOOHMY He CNOCMepPieanocs.

Abstract.

Diagnosis and treatment of pulpitis in children's teeth was and remains quite relevant both in the past and at
the present time. After all, children's teeth have been at the stage of development and formation for quite a long
time, so they do not have very complete anatomical and functional characteristics, which complicates the thera-

peutic and diagnostic process.

The aim of the study was to substantiate and develop an effective method for treating reversible pulpitis of
permanent teeth with unformed roots in children by using the biological substance tricalcium silicate cement.

To achieve the goal and objectives of the study, the dental status was studied on 107 children of primary
school age (6-12) who were treated with reverse pulpitis (480) and traumatic pulpitis (8) using various odonto-

tropic biological substances.

As a result of the study, stable and expected data of positive recovery of the damaged pulp viability were
obtained, both for clinical and laboratory indicators. Cases of further complication of pulpitis up to periodontal

inflammation were not observed.

Kniouosi cnosa:. 36opomuiii ma mpasmamuunui nynvnim, Oionoziune AiKY8aAHHA, NACMA MPUKATbYIU-

cunikamuoeo yemenmy (TKC).

Keywords: recurrent and traumatic pulpitis, biological treatment, paste three calcium silicate cement.

Beryn. Sk BimomMo, mepmuM Ta HaWOUIbII
BIPOTIZIHUM YCKJIQJIHEHHSIM IIPOCTOTO Kapiecy 3y0iB sB-
JSIEThCSL IMYJNBMIT. 3a CHOCTEPEKECHHSIMHU PI3HUX J10-
cnigaukiB [1,2,3,4] kapiecoM 3 HOro yCKIaaHEHHIMHU
CTpaK/a€ Maike MOJIOBHHA AWTSYOTO HACCJICHHS, a
3BOPOTHIH MyNBIIT CKIamae moHan 75 % BUmManKiB 3a-
najseHHs TkanuH [5,6,7,8]. HesBakaroun Ha Te, 1m0 B
eTIOoNOoTii 3amajeHp MyJIbIIH MOXYTh OYTH SIK XiMidHI,
TEpMiuHI, MEXaHIuHI TpaBMaTH4YHI YMHHHUKH, Pa3oM 3
TUM OCHOBHHMM CIIii paxyBaTH iHQEKUiHHHHA, TOOTO
KapieCOTeHHU MOMEHT. TOMy CHOHYKalTh OCOOIH-
BOCTI OymoBH Ta (YHKIIi TUTIYMX 3yOiB, MO 3HAXO-
JIThCS JCKIJIbKA POKIB B MEPiOJIi aKTUBHOTO POCTY Ta
po3BUTKY. He BUKJIMKaE 3/1MBYyBaHHsI T€, 11O 11i 0COOIH-
BOCTI BIUIMBAIOTh Ha AKTHBHICTHb Ta HaBiTh arpecHB-
HICTH SIK TIpoIleca JeMiHepali3amii emMali Ta ACHTHHY
3y0iB, Tak 1 Ha iH(eKmiliHe 3amajeHHsS MyJNbIHA Ta
IIBUAKY MOSBY O3HAaK 3amajeHHs NepiofmoHTHTy. B
KIIHIYHUX YMOBaX CIiJ BpaxyBaTH Ii OCOOIMBOCTI
aHaTOMO-(i310JIOTIYHOTO Ta BIKOBOTO XapakKTepy SK B
TUIaHI TONEPEXKEHHS] arpeCUBHOTO Ta HIBUAKOTO PO-
3BUTKY YCKJIAIHEHb Kapiecy 3y0iB, Tak i BHOOpY mo-
[UTBHOTO Ta €EeKTHBHOTO CIIOCOOY JTIKyBaHHS BXKE BH-
HHUKJIOTO MyNbIiTy. Pasom 3 TuM, B AiarHOCTHII, JTIKY-
BaHHI Ta MMOTIEePEHKEHHI 3aMaieHHs ITyJIbIN B CyJacHIl
CTOMATOJIOTIi ICHYIOTh pealibHi po0IeMH Yepe3 Heslo-
CKOHAJIICTB Ta c1a0Ky OCHAIEHICTh HAXiHHIMU PHOO-
paMu, amaparamMH Ta 3aco0aMH JIIKYBaHHS ITyJIBIIITY,
MO0 B 3HAYHOMY YHCII BHIAJKIB  3arpoxKye
BiJITIOBITHUMH YCKJIa THCHHSIMHU.

Tomy BupimeHHs npoOJieM onTHMi3alii Ta yroc-
KOHAJICHHA JIIKyBaJIbHO- TPOMITAKTHYHUX 3aXOIiB
3aBXKIU € aKTyaJIbHUM 3aBJAaHHSIM IIPH HPOCTOMY
Kapieci Ta HOro ycKJIaJHEHHIX

Mema oOocniosycenna. OOTpyHTYBaHHS Ta poO-
3poOKa e€PEeKTUBHOTO CIOCO0y JIIKyBaHHS 3BOPOTHHUX
(hopMm ImynbIiTY MOCTIHHKUX 3y0iB i3 1€ HechopMOoBa-
HUMH KOPEHSMH B JiTEH 3 3aCTOCYBAaHHSAM TPUKAJIBLIIH-
CHJIIKaTHOTO IIEMEHTY.

Mamepianu ma memoou 0ocnidxicenn. 30epe-
JKEHHsI JKUTTE3IATHOCTI TPAaBMOBAHOI IMyJIBIH MOCTIH-
HUX 3y0iB y JiTEH AKOi 3aBIOIHO €TiOJIOTii HE TIIBKH €
OaxaHuM, ane W HeoOXimHuM. OcCoOOJMBO IHHUMU
PaxyroTh Ti 3yOH, sIKi 3HAXOIATHCS HA €TaIli PO3BUTKY
Ta (hOpMyBaHHS KOPEHIB 3 IHTCHCHBHOIO BaCKYJIIpH3a-
Li€f0, YITKOIO MOJKJIMBOCTIO BKJIIOYUTH ICHYIOUHM B
ITyJIBIT MEXaHi3Mi 3aXHCTY Ta BiTHOBJICHHS YIITKOJKE-
HHUX TKaHWH. BIKOBI 0COOJIMBOCTI JUTSYOTO OPraHi3My
B LIbOMY BHUIAJIKy HE [IEPEIIKODKAIOTh, 4, HABIAKH, J10-
NOMararTh JIKapio MpoBecTH e()eKTHBHE JIKyBaHHS
HYJBIITY.

30epexkeHHs PyHKINT Ta )KUTTE3ATHOCTI KOPEHE-
BOI 4aCTHHH IOCTIHHOTO 3y0a 3 MOBHOLIHHUMH arek-
COTEHE30M 3a0e3IeUyEThCsl OJJHUM 13 BITAJBHHUX CIIO-
cO0iB JIKyBaHHS BPaXXCHOT MYJIBITA — 30epiraloyiM 9u
BiTANBHOIO ammyTamieio. [[poMy ycminmHo nomomarae
MiHepaJl TPHOKCHJI arperaT 4M Horo cydacHa ¢opma
TpUKaJbIliicHIiKaT. Bid epeKTHBHO 3aXUIIAE OTOJIICHY
HyJbIy Kpalie IPpYruxX OJOHTOTPOIHMUX Marepialis,
IIO JIOBEJICHO eKCIIEPHUMEHTAIbHIUMH JIOCII[DKEHHSIMHU.

Hamu npoBezieHo kiiHiuHe nocmimkenns va 107
JITSX — IIKOJISIPaX MOJOJIIOTO MIKIJIBHOTO BiKy (6-12
POKIB), IpM IEOMY B NOTJIMOJIEHE CIIOCTEPEKECHHS 3a-
nydeHo 56 gireit, y sikux 48 Oynu 3yOu 31 «3BOPOTHIM
ITYJBIIITOMY, a Y 8 — TpaBMaTHYHUI ITyJIBIIIT.

3a crocoOoM 06i0JIOTIYHOTO JIIKYBaHHS MYJBIITY
cknmageHo 1Bl rpynn — ocHoBHa (96 3y0iB) i
nopiBHsJIbHA (43 3y0a).

BinmbmicTh niTed BiTHOCHIIACH JO JUCIAHCEPHOL
Ipyny cyOKOMIIEHCOBAHOTO Kapiecy 3a CHCTEMaTHKOIO
T.®. BuHorpanoBoi, Jie cepenHiii MOKa3HUK iHTCHCHB-
HOCTI Kapiecy ckianas 4,3+0,2 ym.of.

OO6cTexxeHHS iTeH NMpH HepIIoMy 3BEpHEHHI 3a
JIOIIOMOTOIO0 JIO JIIKapsi-CTOMATOJIOra TUTSYOT0 POBO-
IWIOCh B CTaHJAPTHUX YMOBAaX CTOMATOJIOTIYHOTO
kabiHeTy. Yci JaHi cKapr, aHaMHe3y 3aXBOPIOBaHHS Ta
icTOpIT XKUTTS, HOKA3HUKH JOITOMDKHUX (00’ €KTHBHOTO
Ta 1a00paTOpPHUX) CIIOCOOIB OOCTEKEHHS 3aHOCWIIN B
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cremiajgbHy Kapry, pexkomennoBany Y «lHcTuUTyT
cromatonorii AMH Ykpainu» ta y3rompkeny 3 BOO3.
Y KOKHOTO 00CTEKEHOTO OKPIM BCTAHOBJIEHHS 1HTEH-
CHBHOCTI Kapiecy 3y0iB BUpaxOBYBaJU PiBEHb IHTECH-
cusHocTi (PIK) 3a ¢popmyinoro PIK = kn/N-5, ne ki —
IHTEHCUBHICTH Kapiecy, N- Bik oOcTekeHOi IUTHHH, 5
— BiK 3 IIOYaTKy IpOpi3yBaHHS MOCTIHHAUX 3y0iB. SKiIo
PIK=<0,3, 0 inTeHcuBHicTh HU3LKA;, = 0,4 - 0,6 — ce-
penss; = 0, 7 - 0,9 — Bucoka; >1,0 — myxe BHCOKa.
disukanpHl MeTOOM OOCTEXEHHS IITEH BKIIOYAIHA
PEHTTCHOJIOTIYHY NiaTHOCTHKY JJIS OIIHKH XapaKTepy
MOIIKO/KCHHS 3yOHUX TKAaHUH Ta CTaHy MepiamiKaib-

HUX TKaHUH. [IOBTOpHI PEHTTreHIOCIIIKEHS sl KOH-
TPOJIIO PE3YJIbTATIB JIIKYBaHHS ITyJbIITY MPOBOAMIN
He padimre 6-12 mic. OKpiM TOT0 BUKOPHCTAIH €JIeK-
TPOMETPUYHI TOKAa3HHKH EJIEKTPOIPOBIIHOCTI TBEp-
nux TkanuH 3y0iB (EITJ]) Ta onTHYHOT MIUTBHOCTI ITUX
TKaHWH 3 METOIO OI[IHKM MiHEepali3ylO4YnX BIACTHBO-
CTe ONOHTOTPONHHUX OiojoriuHmx MatepiamiB. Jms
[BOTO TIPUMIHSIIN BiIIIOBIIHE YCTAaTKyBaHHS — JCHCH-
ToMeTp Ta MoaubikoBaHM MikpodoTromerp MD-4,
00CTe)KEHHSI TPOBOTUIIOCE JI0 Ta B IIPOIIECi JIIKYBaHHS.
OmiHfoBamyM  ONTHYHY  LIUIBHICTP TKAaHWH  Ha
BIAMOBIAHUX TOYKaX BUMIpy (puc. 1).

Puc. 1. Touku gumipy onmuunoi witbHocmi meepoux mxaHun Mospie

OO0’eKTUBHMI KpHUTEpil OLIHKK CTYIEHIO MiHe-
pamizamii TKaHWH 3y0iB HagaBald 3a CIEIiabHOIO
¢opmynoro,  3ampornoHoBaHOO  QaxiBusmu  IB.-
DpankiBchKoi MequuHOT akaaemii (2012).

VYciMm oOcTexeHiM 0cobaMm 3aMipsuti eNeKTPOdyT-
JIMBICTH MYJBIIN METOJIOM €JIEKTPOOJOHTOIarHOCTUKH
3a gomomoroto amapata EOM-3, kepylooduch
BKa3ziBKaMH  IHCTPyKLii Ta CTYNiHb  €JEKTPO-
nposigHocti aentuny (EIIl) 3a meromukoro B.K.
Jleouts’eBa i cmiBaBropie (1984), BHKOpHCTOBYHOUYH
npunag «CTUID».

3 METOI0 BiTHOBJICHHS MOIIKOKEHOT ITyJIBITH BU-
KOPHCTOBYBaJIM  OIlOJIOTIYHUMA  ITysbrio30epiraodnii
croci6 JsikyBanHs. JIikyBaHHIO TijyuIsirany 3yOu 31 3Bo-
POTHIM IyJIBITIITOM Y (a3i Hec)OPMOBAHUX KOPEHIB Ta
npu nokaszHukax E3I1 B mexax He Outpire 70 MKA Ta
TPaBMAaTUYHUM IYJBIITOM 0€3 MOIIKO/KEHHS Cy-
JIMHHO- HEPBOBOTO CIUIETIHHS BEPXiBKOBOI MiJISHKH.
BincyTHiCTP  CyTT€BHX  TATOJIOTIYHHX 3MiH B
MepiOIOHTI XBOPHX 3y0iB 0Yy10 060B’I3KOBOIO YMOBOIO
BinOopy ocib Ha JTiKyBaHHS.

Oco6aM OCHOBHOI I'pynH CIOCTEpEXEeHHsS Oiono-
THUYHE JIIKYBaHHSA 3BOPOTHBOTO IMYJBIITY MICISA aMITy-
Tauii MyJbIM BUKOPHCTOBYBAJHM JIIKyBaJbHY OJOHTO-
TPONIHY TAacTy TPHUKAJIbLIHCUIIKATHOIO ILIEMEHTY
(TKC) Ta TpaBMaTH4YHOTO IyJIBIITY — TAKOXK MaTepiai
3 TKC. B rpyni HOpiBHSHHS OJOHTOTPOITHUM Ma-

TEpiaJIOM Ha KYJIBTIO IYJIBITH CITYXKHB KaJIbLiH T1IpOOK-
cup (I'K) mpu 3BopoTHROMY 3amalieHHi Ta MiHEpas TpH-
okcup arperaty (MTA) npu TpaBMaTHYHOMY ITyJIBIITI.

JlucriaHcepHUMI HATIsAA NiTeH 3 BUKOPHUCTAHHIM
MIOBTOPHOTO KJIIHIYHOTO Ta JjabopaTtopHOro obcre-
YKEHHsI ITPOBOAMIIN Ha MPOTSI3i OHOTO POKY.

udporuit MmaTepian AOCIIPKEHb MiIaBaId Ma-
TEeMaTHYHOMY aHamidy mo mporpami Stat Plus 2009 i3
¢dopmysanusm Tabmuipe Microsoft Exel.

Pe3yabraTi Ta iX 06roBopenns. /1y KoMmIiekc-
HOI IIarHOCTHKH ITYJIBIIITY OKPIM Cy0 €KTHBHHX CHUMII-
TOMIB B aHaJTi31 3 JTaHUMHU aHAMHE3Y 3aCTOCOBaHE J1abo-
paTopHe JIOCIiPKCHHS 3 BUKOPUCTAHHIM HalO11b1I 1H-

(OpMaTHBHUX  NOKA3HUKIB  EJEKTPO30YMKEHOCTI
mysenu (E3IT) Ta enekrponposinnocti gentuny (EIT)
B JHWHAaMIIll CIIOCTEpeXkeHb. BubOpani crmocodu

610JIOT1YHOTO JIIKYBaHHSI MaJlll 32 METy HeWTpaizarito
nii OakTepidd, X TOKCHHIB, TKAHMHHOTO JIETPUTY Ha
VIIKO/DKEHY IyJbIy Ta CTHUMYJIIIO PenapaTHBHUX
TIPOIIECiB 31 30€pEKEHHSIM TTOBHOI[IHHOTO PO3BUTKY KO-
peHeBUX yTBOpeHb 3y0iB. IliTicHICTh KOpEHiB Ta mepu-
amiKaJbHUX TKAHWH OI[IHIOBAJIM 32 JOIIOMOTOIO JIEHCH-
TOMETPUYHOTO METOLY.

PesynbraT 1oCHipKEHb MOKa3ajM, IO 3aCTOCY-
BaHHS T'JIPOKCHIY KAJIBIIO MPH JIIKYBaHHI 3BOPOTHHUX
(dopM IyJIBIITY BXKE Ha MPOTSI3i mepmux 5 110 3HaYHO
3MEHIIMIIO OOJICHI BiAYYTTs B 3y0l, a 38 MOKa3HUKAMHU
SJISKTPOMETPUYHUX 3aMipiB IX HOpMaJli3alis 3aBepIIn-
nack yepes 1-1,5 mic (tabn.1, 2)
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Tabmuns 1

EnexTromMeTpuyHi NoKka3HUKH 3y0iB micJisl mic/is NPOBeAEHOro JiKyBaHHs B rpyni nopisusuus (I'K)

EnexTpoMeTpH4Hi HOKa3HUKH [epBunni nani | Yepe3 2 tmxni | Yepes 4 Tmwkui | Yepes 6TwxkHIB
51,7£2,6 48,6+4,2
E3IT (MxA) 67,143,3 59;3;3 ;9 p<0,05 p<0,05
p=Y, p:>0,05 p1<0,05
78,7+3.,9 63,243,1
EITT (MA) 92,1446 85;6;045'3 p<0,05 p<0,05
P~ p1>0,05 p1<0,05

Hpumimra: p <0,05 — nokaznux docmosiprocmi giOMiHHOCMEl 6 NOPIGHAHHI 3 NEPEUHHUMU OAHUMU.
p1<0,05 — nokasnux docmogiprocmi 6iOMiHHOCHEL 8 NOPIGHAHKI 3 OQHUMU Yepe3 2 MUICHI.

Tabmung 2

EnekTpoMeTpnuHi moka3HuKHU 3y0iB MicJisi MPoBeaeHOro JiKyBaHHs B OCHOBHIiii rpymi

EnexkTpoMeTpudHi NOKa3HUKH Iepunni nani | Yepes 2 tiokni | Yepes 4 Tmkui | Yepes 6 TrkHIB
17.0413 16,3£1,2 15,3+0,7
E3IT (MxA) 69,3434 ;0 0 ; p<0,05 p<0,05
p=Y, p1>0,05 p1<0,05
24,3+1,2 22,1+1,1
EITJT (MKA) 98,7£4.9 25;%*5 ;4 p<0,05 p<0,05
’ p>0,05 p1<0,05

IHpumimka: p <0,05 — nokaznux docmogiprocmi 8ioMinHOCMell 6 NOPIGHAHHI 3 NEPEUHHUMU OAHUMU.
p1<0,05 — nokasnux docmogiprocmi iOMIHHOCHEN 8 NOPIGHSIHHI 3 OAHUMU Yepe3 2 MUNCHI.

Hudposi mani 3 Bukopucranasm nactu MTA Ha
BCIX eTamax eJeKTPOMETPUYHHX 3aMipiB 3aiimMaiu
MPOMIXKHE CTaHOBHIIE MiXK TPYIO0 JIIKYBaHHS ITYJb-
miTiB 3 ['K ta TKC. IIpuBeaeni B Tabn.1 mudposi xaHi
3 yCi€I0 OYCBHIHICTIO CBiA4YaTh, IO BHKOPHUCTAHHS
6iostoriuHoi pedoBunu 3 TKC, okpim OiblI paHHBOTO
3MCHIIICHHS  OOJIbOBHX  CHMIITOMIB,  BiJHOBIIIOE

%

(GYHKLIIO MOIIKOKSHUX 3aIlaleHHSM TKaHHH ITYJIBITH
O TPUPONHBOTO CTaHy 3HAYHO e(EeKTHBHINIE, HiX

010JIOTiIYHI OJOHTOTPONHI MACTH TPYIH MOPiIBHSHHS.
IIpo 11e CBiAYUTH TAKOXK PE3yabTAT KOHTPOJIBHOTO JICH-
CUTOMETPUYHOTO IOCIiKCHHS 3y0iB Ha erarmax Iuc-
MAHCEPHOI'0 CIIOCTEPEIKCHHS Ha MPOTS31 OJHOTO POKY

(puc.2).
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Puc. 2. [lencumomempuuna oyinka 3y6ig nicis nposedenoeo nikysanus (TKC)

Biomnoriyne mikyBaHHS TPaBMaTUYHOTO IYJIBIITY 3
BUKOPHUCTAHHSAM PO3POOJIEHUX 3aC001B OJJOHTOTPOITHOL
JUT JI03BOJIAIIO TAKOXK 3aCBIIYUTH O3UTHBHY TUHAMIKY
BIZIHOBJICHHSI XKUTTE3JATHOCTI YIIKOKEHOT MyJIbITN HA
npoTs3i TepMiHy cHoCTepexeHb. B pesymbrari [10-
CIIJPKEHHS Cy0’€KTMBHUX CHMIITOMIB YCTAHOBIICHO iX

MPOTPECHBHE 3MEHIICHHS OOJICHUX BIJYYTTIB 10
KIHIIS MIEPIIOTro THXKHS crocTepekenns (rpyma 3 ['K) i
HaBiTh B miepii aBa aHi JikyBanHs (rpyma 3 TKC). Ile
TAKOX MiITBEPIKYETHCS JTAaHUMHU EJIEKTPOMETPUIHUX
MMOKa3HUKIB y mopiBHsHHI (Tadu. 3, 4).
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Tabmuus 3

EnexrpomeTrpuyHi noka3HuKH 3y0iB mic/is JikKyBaHHS NepeOMy KOPOHKH 3 OTOJICHHSIM ITyJIbIIH B 0C-
HOBHili rpymi

EnexTpoMeTpryHi MOKa3HUKU IepBunHi nani | Yepes 2 tiokni | Yepes 4 Tikui | Yepes 6 TrxkHIB
20.141.0 18,7+0,9 16,8+0,8
E3IT (MxA) 68,7434 ;0 0 ; p<0,05 p<0,05
p=Y, p1>0,05 p:>0,05
23.141.1 21,7£1,0 20,1£1,0
EITT (MKA) 96,8+4,8 20.05 p<0,05 p<0,05
p=Y, p1>0,05 p:>0,05

Hpumimka: p <0,05 — nokaznux docmosipnocmi giOMiHHOCMEl 6 NOPIGHAHHI 3 NEPEUHHUMU OAHUMU.
p1<0,05 — nokasnux docmogiprocmi 6iOMiHHOCHEL 8 NOPIGHAHKI 3 OQHUMU Yepe3 2 MUICHI.

Tabmuig 4
EaexTpoMerpnuHi NOKa3HMKH BHKOPHCTAHHSA OJIOHTOTPONHHUX NMACT B OCHOBHIii rpymi Ta rpymi
nopisusgsHHg(M+m)

Hocuniani rpynu | IMokasuuku B MKA | TlepBunHi crioctepeskeHns | Yepes aBa Tmkusi | Yepes 6 TikHIB
OcHogra (TKC) E3II 68,7+3,4 18,7+0,9* 16,8+0,8*
ENA 96,8+4,8 23,1+1,1* 20,1+1,0*
Iopisusuus (I'K) E3IT 70,1+£2,8 60,3+4,5* 58,2+2,0*
ETIJ] 95,9+4.,9 91,2+4,0* 72,3+3,8 *

Hpumimka: *p <0,05 y nopieusnni 3 nepsunnuMU 3aMipamu.

[MpuBeneni B Ta0s.2 1M poBi HaHi CBiAYATH PO
OinbII BUpa3HE BiJHOBJICHHS Mij €10 OJJOHTOTPOIHOT
peuoBunu rpynu TKC Bignocuo rpymu 'K ta it MTA,
IO BOJIOJIE CYTTEBUM JIKYBaJIbHHM €(QEKTOM Ha
VIIKO/KEHY TPaBMOIO MYJbIy MOCTIHHHX 3y0iB Yy

%

niteit. Ile Takok MiATBEPIKYETHCS PE3YIbTaATAMU JTUC-
MAHCEPHOr0 HATJISIy TEMATHYHUX OCi0 Ha MPOTsI3i 01-
HOT'O POKY Ta OTPHMAaHUX PE3yJbTATiB JEHCUTOMETPIl
3y0iB (puc.3).
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Puc. 3. [Jencumomempuuna oyinxa 3y0i6 nicisi 1iKy8anHsi Nepeiomy KOPOHKU 3 020JIeHHIM NYl1bhu
6 OCHOBHIlL 2pYNi.

TaxkuMm 4MHOM, POBEIEH] NOCIIKEHHS 3 00IPyH-
TYBaHHS JIOLUIBHOCTI Ta pPe3yJbTaTHBHOCTI BUKOPH-
CTaHHs OJIOHTOTPOITHUX PEYOBHH Y OiOJIOTIYHMX Mac-
Tax 3 yCI€I0 OYEBUJIHICTIO JJOBEJIH, 10 JIKYBaHHS 3BO-
POTHBOTO Ta TPaBMAaTHYHOT'O IIYJIBIITY B ITOCTIHHHX
3y0ax JiTedl MOJIOJIIOrO MIKUIBHOTO BIKY HAaMOUIBII
e(QeKTHBHUM BHSIBHUBCS TPUKAIBLIHCHIIKATHUI Ie-
MEHT. Y TOpIBHSIHHI 3 aHajloramu, SKAMU Oyin
kanpitito rigpokeunn (I'’K) Tta Tpmokcmpma arperar
(MTA), nacra 3 TKC 3a kniniuaIMH Ta J1abopatop-
HMMH [TOKa3HUKaMH Jlana HalOLIbII BUpa3HU pe3yiib-
TaT Ha BCIX €Tamnax CIIOCTEPEXKEHb JIKYBaHHS ITyJb-
miTy.

BucHoBKkH. 3BOPOTHIH Ta TPaBMATHYHHHN ITyJIBITIT
y TOCTIHHUX 3y0ax, IO 3HAXOJAThCS Ha erami (op-
MYBaHHS KOPEHsI, MOXKYTb OyTH Ta MOBUHHI JIIKYBaTHCh
610JI0TTYHUM CTIOCOOOM.

1. B sxocti HagiiHOTO Ta  eQEKTUBHOTO
0ioNOTiYHOTO JIiKyBaHHS WX (OPM IYJBIITY MPOIO-
HYETBCSI BUKOPHCTAHHSI OJOHTOTPOIHOTO 3acoly, 10
TPYHTY€EThCSI HAa BHUKOPUCTAHHI TPHUKAIBIIIMCHITIKAT-
Horo nementa (TKC), skuii Bomoie OiibIll BUCOKOIO
Pe3yIBTaTUBHICTIO B TIOPIBHAHHI 3 TAKUMH aHAJOTaMU
sk kanbLid rigpoxeun (I'K) ta Minepana rpuokcuaa ar-
perar (MTA).



«COLLOQUIUM=JOURNAL »#28(80).2020 / MEDICAL SCIENCES 33

Cnucok airepatypu

1. JHenpra O.B. Tlokazatenu 3a0oeBaeMOCTH
KapuecoM 3y0oB y neteit Ykpaunbl, Poccun u bena-
pycu 3a 1990-2010 roxsr / O.B.Jlensra // TnoBarii B
cromatosorii. — 2013. — Ne2. — C. 30-36.

2. Hazapsu P.C. 3abomeBaeMOCTh KapHecoM 3y-
608 y meteit 8-9 ner r. Xapokosa / P.C. Hazapsu, H.H.
Vnosuuenko, K.}O. Crupumonosa // Vkpainchkuii
croMaToorigyani anpManax. — 2013. — Ne3. — C. 96-98.

3. Kosgau I.B. [lunamika MoKa3HUKIB KIIHIYHOTO
CTaHy TKaHUH 3yOiB Ta IapoJOHTY Yy AITEH MiJ BILIH-
BOM JIIKYBaJIbHO-IPO(]ITAKTUYHUX 3aXOJIB Ha TJII Op-
togoHTuuHOrO JikyBauHs / [.B. Kosau, 5.B.JIaBpeHiok
Il CoBpemennas cromarosorus. — 2016. — Nel. — C.58-
63.

4. Andreasen J. O. Examination and diagnosis
ofV dental injuries / J. O. Andreasen, F. M. Andreasen,
M. S. Davis, L. Vogel // Textbook and Colour Atlas of
Traumatic Injuries to the Teeth. — 3 rd ed. - Kopenha-
gen: Munksgaard. — 1994, — S. 195-215.

V]IK 616.379-008.64+57.084.1

5. Hukonbckas M.A. CoBpeMeHHbIC NPUHLINIIBI
KOHCepBaTHBHOTO jedyenust mynbnura /| M.A Hukomnb-
ckast // BectHuk Poccuiickoro yHuBepcuTeTa IpyKObI
HapoaoB. — 2014. — Ne2. — C.83-87.

6. Hlupsx T.}O. ITopaxaeMocTh OCIOKHEHHBIM
KapuecoM 3yOOB y eTell B 3aBUCHMOCTH OT TPYIII 3110-
poebst / T.YO. Iupsik, P.3. Ypaszora, P.A. Cances //
CroMaToJioTHI — HayKa W TpaKTHKa. [lepcreKTHBEHI
pasButHs c0. Hayd.cT.-Bomrorpan. — 2011. — C.322-
326.

7. Inflammation and Regeneration in the Dentin-
pulp Complex/P. R. Cooper, . J. Chicca, M. J. Holder,
M. R. Milward // J Endod. — 2017. — Vol. 43, - N 9. —
P. S87-S94.

8. Ricucci D. Correlation between clinical and
histologic pulp diagnoses / D. Ricucci, S. Loghin, J. F.
Jr. Siqueira // J Endod. — 2014. — Vol. 40, N 12. — P.
1932-9.

Poxcko IL/1.

K. MeO. H.,

Ooeccrutl HAYUOHANBHBIL MEOUYUHCKULL YHUBEPCUEm
TI'apzun B.B.

0. meo. H.,

Xapvrosckutl HAYUOHATbHBIT MEOUYUHCKUT YHUBEpCUmMem

DOI: 10.24412/2520-2480-2020-2880-38-42

3®PEKTUBHOCTH JEYEBHO-ITPO®UIAKTUUYECKUX MEPOIIPUSATHI ITPA
MOJAEJIUPOBAHUUN Y KPBIC CAXAPHOI'O JUABETA U YCTAHOBKH UMIIVTAHTATOB
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EFFICIENCY OF THERAPEUTIC AND PREVENTIVE MEASURES IN MODELING DIABETES
MELLITUS IN RATS AND INSTALLATION OF IMPLANTS

Annomayus.

Ipeonoosicennas cxema neueOHO-NPOPUIAKMULECKUX MEPONPUSMULL, SKIIOUABUIAS NPENaApambl OUOL02UYECKU
AKMUBHBIX BeUeCm8 PACTIUMENbHO20 NPOUCXONACOCHUS, PEYIUPYIOWUX YeNeB00HbIL 0OMEH, YCUTUBATOWUX UMM)-
HUmem u pe3ucmeHmHoCnb 6 nojocmu pma, HOpmaiu3yroumux KOCMHbI Memaboau3m u nosslidaromux Hecneyu-
Quyeckyro pezucmenmnocmsb, KOmopuvle Npo8oOUNUCH V KPbIC HA (OoHe MOOeTUPOSanus caxapuo2o ouabema u
YCMAHOBKU UMNJIAHMAMOS, NPUBEA K HOPMAIUZAYUL Y HUX COCYOUCTOU KAPMUHbL MUKPOYUPKYISMOPHO20 PYCd,
K CHUJICEeHUIO aKkmueHocmu anonmomudecKux npoyeccos, K YMeHbUWeHuro 60CnaiumelbHblx npoyeccos MASKUX u
meEpobix mKaHell pomogoil NOJIOCHU, K CHUNCEHUIO AKMUBHOCMU Pe30POYUOHHBIX NPOYECco8 MEEPOLIX MKAHELL.

Abstract.

The proposed scheme of therapeutic and prophylactic measures, which included preparations of biologically
active substances of plant origin, regulating carbohydrate metabolism, enhancing immunity and resistance in the
oral cavity, normalizing bone metabolism and increasing nonspecific resistance, which were carried out in rats
on the background of modeling diabetes mellitus and dental implantation, led to normalization of microvascula-
ture, to a decrease in the activity of apoptotic processes, to a decrease in inflammatory processes in the soft and
hard tissues of the oral cavity, to a decrease in the activity of resorption processes in hard tissues.

Knirouesvie cnosa: neuebno-npoguiaxmuueckuti KOMNIeKc, Kpvicobl, Mopgonocus, caxapuviii ouabem, um-
RAAHMAMbL.
Key words: therapeutic and prophylactic complex, rats, morphology, diabetes mellitus, dental implants.
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ITpu caxapnom nuadere (C/1) B opraHusMe 3ToM
MMEIOT MECTO HapyIICHHE JXHPOBOTO M YIJIEBOJHOTO
o0MeHa, KOCTHOTO MeTabojM3Ma, COCYAUCTHIE Hapy-
IICHHS, YTO MPUBOIUT K BOCHAIMTEIILHO-TUCTpOpHYE-
CKHUM TIpolieccaM, B TOM YHCJIE, U B IOJIOCTH PTa, YTO
CYIIECTBEHHO MOJXKET BIUSTH U HA MPOLIECC OPTOTEIH-
YECKOro JICUCHHUS MALMEHTOB C HCIIOJIb30BAHHEM HM-
wianraTos [1-6].

Ilenvro manHO#M PabOTHI OBIIA OILCHKA BIHASHUSL
pa3paboTaHHBIX JIedeOHO-TPOYUITAKTHISCKAX MEpo-
HpUATHI Ha MOP(OIOTHYECKHE HAPYIICHNUS B TIOJIOCTH
pTa KpeIc npu MozaenupoBanuu y Hux CJl 2 tuma un
YCTaHOBKH UMILJIAHTATOB.

Mamepuanvt u memoowi. B 3xcriepumMeHTe uc-
TOJIB30BaJI CaMOK OelNbIX KpbIC JMHUM Bucrap craa-
HOro pasBeneHust B Bo3pacte 10 mecsineB maccoit
230+38 r (6 KpbIC — MHTAKTHAsI TPYIIa, 6 KPhIC — MO-
nenb «CJI 2 Tuna + mmruianTat + JITTKy).

Bocnpomssenenne caxapHoro CJ[ 2 Tuma y KpbIc
OCYIIECTBIISUIN TIPU ITOMOIIH BHYTPHMBIIIEYHOTO BBE-
JeHusi mpotamuH cynbdara («Merck», T'epmanus) B
no3e 18 MI/KT e)XeTHEBHO IBaXKIbl B IEHb B TeUeHUE D
JIHEH U IOcJie ABYX JHEU IepepbiBa — CIIE B TEUCHUE
MOCIEAYIONUX S THEH.

BceM MBOTHBIM OIBITHOM I'PYIIIbI 0] TUOIIECH-
TaIOBBIM HapKo30M (20 Mr/Kr) GpUKCHPOBATH HUMILIAH-
tar. C nomoiusio purypaoro 6opa aiuamMeTpom 1 MM Ha
BEpXHEH YeIoCTH B TOUKe Ha paccTossHMU 1,5 MM oT
MOJISIPOB C 3aXOJIOM Ha aKyJIOBYIO KOcTh Ha 1-1,5 MM,
JIeNIaA KaHaJl TIIyOWHOU 2 MM TIOJT YTIIOM 120° k mroc-
KOCTH MOJISIPOB M BKPYYHBAJIM UMIUIAHTAT THAMETPOM
1,2 MM 1 aymuHO¥ 4 MM (MCITONTB3YETCS B CTOMATOJIOTHHI
B KauecTBE aHKepa).

JleueGHO-TTPOPUITAKTHUECKIE MEPOIPHUATUS Y
KPbIC HAUMHAJIM POBOJUTH C IEPBOTO JIHS MOJIEIIUPO-
Bauust CJI 2 tuma. JITTK, BBOAUMBII )KHBOTHBIM, BKITIO-
gaj u3 pacuéra Ha 1 KT Macchl Tena: KOMIUIEKC OHOJIo-
I'MYECKU aKTHBHBIX BEIIECTB PACTUTEIBHOIO IPOHC-
xokmernss  «[IOUC  yaprpay (150  wmr/kr),
PETYNUpPYIONIMH yIIIEeBOJHBIH O0OMeH; (PUTOKOHIEH-
tpat «MMmyHHKYM» (5 Kamens/Kr) — aianToreH, ycu-
JMBAIOIINI HMMYHHTET ¥ PE3UCTEHTHOCTH B IIOJIOCTH
pra; «Cenen + Lunk axtuB» (25 mr/kr — 0,9 mr/kr
UHKA U 4,5 MKI/KT celleHa) — mpernapaT aHTHOKCHIaH-
TOTO MOCTEOTPOITHOTO XapakTepa JeHcTBUS; «Anda-
BUT» — BUTAMHUHHO-MHHEPAIbHBIH KOMIUIEKC, HOpMa-
JU3YIONINA KOCTHBIN METa0O0IM3M U MOBBIMIAIONTHI He-
crieUdUIecKy0 pPEe3UCTEHTHOCTh. MeCTHO B BHUJIE
OPOIICHHUS HCIIOIB30BATH « DKCTPAKT FTMHKTOOMIIO06I 1
BUHOTPAJIHBIX KOCTOUEK», PEryJIUPYIOLINHA MUKPOOUO-
L[EHO3, YNyYIIAONIMi KpoBooOpalieHue B IECHaX U
ymenblnaronmii Bocnaigenue (1/10 ¢ Bonoit). Opoure-
HHE IIOJIOCTH pTa KpPbIC NPOBOAMIOCH 1 pa3z B CyTKH
yrpom 3a 30 MHH. 10O KOPMJICHUSI.

JKMBOTHBIX BBIBOJMIIN U3 SKCIIEPUMEHTA IO/ THO-
MEHTAIOBBIM Hapko30M (40 MI/Kr) mocie 4ero mpoBo-
JMITHCH MOP(OJIOTHYECKHE UCCIIEAO0BaHNUS.

B wuccnenyemMbix rpynmnax KHBOTHBIX U3y4aJHCh
OCOOEHHOCTH  COCTOSIHUSI ~ MHUKPOLHUPKYJISITOPHOTO
pycina, COCTOSTHHE KOCTHOM TKaHH, OCOOEHHOCTH Tede-
HUS pETIapaTHBHBIX IPOIIECCOB B TKAHSX AECHBI  KOCT-
HBIX TKaHsAX [7].

[TpenapupoBanuble TKaHu pukcupoBanucs B 10 %
pactBope (opmanuHa C JAIbHEHIIUMH PYTHHHBIMU
METo/aMH 00e3KMpHBaHMS M Jleruaparanuu. B xone
JajbHEHIIero sTana SKCIepUMeHTa ObLIM MOATOTOB-
JIEHBI Cpe3bl TonmuHol 5x10° M u mpumenenbl He-
CKOJIBKO BHJIOB OKPAacKH JUIA BBISBICHUS OCOOCHHO-
CTEl TKaHEHd POTOBOI MOJOCTH MYTEM IPOBEICHUS
MHKPOCKOIINH.

Oxpacka reMaTOKCHJINHOM M 303HHOM HCIIOJIb30-
BaJlach B JAHHOM CJIydae OISl U3Y4YEHHUS COCTOSHUS
CTPYKTYp POTOBOH MOJOCTH, MHKPOapXUTEKTOHUKH
TKaHeH, onpeesieHns 0COOEHHOCTEH KJIETOYHOTO CO-
CTaBa, B3aMMOPACIIOJIOKECHUS Pa3INYHBIX KJIETOK, BO-
JIOKOH, BacKyJisIpu3anuy Tkanu. Kpome Toro, gaHHbINH
CIOCO0 OKpacKH IIOMOTaeT WAEHTH(UIMPOBATH HE
TOJIBKO KOJIMYECTBEHHBIH COCTAB KJIETOK, 0COOEHHOCTH
UX JIOKaluK, HO U KauecTBO nX. Okpacka 1o BaH ['u-
30HY HCIIOIb30BaJIach VISl BBISBICHUS OCOOCHHOCTEH
CTPOCHHS JIEMEHTOB COCAMHUTENBHON TKaHH, OTIPEe-
JIeHNs] 0COOEHHOCTEH marojormdeckoro mporecca. C
9TOH K€ LENBI0 MCTIONIb30BATACh MOIU(UIIMPOBaHHAS
OKpacka 1o MautopH, 03BOJISIONIast ONPEAEIUTh B3a-
HUMOPACIIOJIOKEHUSI KOJUIAr€HOBBIX, AJIACTUYECKHX U
PETUKYJISIPHBIX BOJIOKOH, M MEKKJIETOYHOTO BEIL[ECTBA.
Oxpacka no Pero mpoBoamnach IJisl BBISIBICHUS 30H
WIIEMHH, YTO BA)XKHO JJIsi MOHMMaHHs OCOOCHHOCTEH
BaCKYJISIPH3aLUH.

VIMMyHOTHCTOXMMHUUYECKOE UCCIIEJOBAHHUE TTPOBO-
JUJIOCh TOCTAaHOBKOW HENPSMONH HMMYHOIIEPOKCH-
Ja3HOW PEeakIMW ¢ MOHOKJIOHAJIbHBIMU aHTHTEIAMHU K
VEGF (M0oHOKJIOH, paKTOp pocTa 3HIOTENHUS COCYIOB),
BAX (MOHOKIOH, aKTHBaTOp AamomnTo3a) (UPMBI
Thermo scientific. Peakuus Bu3yanu3upoBaiach ¢ mo-
Moripto Habopa UltraVision LP Detection System HRP
Polymer & DAB Plus Chromogen (Thermo scientific)
C JIOKpalllMBaHUEM SIIEP FeMaTOKCUIMHOM Maliepa.

Mukponpenaparsl U3y4alich MPH MOMOIIM MHK-
pockoma Olympus BX-41” ¢ o6bektiBamu x4, x100,
x200, x400, pe3ynpTaThl MOABEPTAIHUCH AaTbHEHIIECH
obpabotke mporpammoii «Olympus DP-soft version
3.2». lns KaXKA0ro MUKpoIpenapaTa MoppoMeTprude-
ckast o0paboTka npoBoamitack Ha 30 TOIAX 3peHUs.

Crenenb 3kcnpeccun pernentopoB VEGF u BAX
OLICHWBAJIN TIOJYKOJMYECTBEHHBIM METOIOM, CUHUTAs
peaknuto B 1 Gayun oTpunaTenbHo, 2 6amia — ciabo-
nosutuBHOM (1 %< n<10 %), 3 6amia — yMepeHHOTIO-
sutuBHOM (11 %<n< 20 %) u 4 Gamta — CHIBHOIIO3H-
tuBHO# (N>21 %).

Pezynvmamut u 06cyscoenue. Y WHTAKTHBIX KH-
BOTHBIX CIH3HUCTasi 0000YKka ObuTa GJIeTHO-PO30BOM,
BIIAKHOU, YHCTOM, 6€3 KPOBOM3IHUAHUH, TIPU JOTPArH-
BaHWM IINIaTeNeM He KpoBoTouwia. PoroBas monocts
Ha 0OJIbILIEM CBOEM IIPOMEXKYTKE ObLIa MOKPHITA MHO-
TOCJIOWHBIM TJIOCKUM HEOPOTOBEBAIOIINM SIIUTEIHEM
1 JIMIIB B 00J1aCTH MapruHaJIbHOW M albBEOSPHON IMO-
BEPXHOCTH JIECHBI OIPEAEISINCh YYacTKH OpOrOBeBa-
tomtero snurenus. Bee cion smuTenuanbHOrO Iuiacra
BBIPKEHBI B JIOCTATOYHOM CTEINICHHU, IPAHULIBI MEXIY
HUMHU Y€TKHE, XOPOIIO BH3yalu3upyrotcs. IIporeccs
KEpaTHHU3AIUN BBIPAXXCHBI HE3HAUMTENbHO. [Ipu3Ha-
KOB TIOTPY’KHOTO POCTa SIHUTENNUS Y )KUBOTHBIX HCCIIE-
JIyeMo# rpymsl He Habmoaanock. CoOCTBEHHAS TIa-
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CTMHKa ObUIa IpEJICTaBlICHAa AJIAaCTHYECKHMH BOJIOK-
HaMmHM 0e3 Kakux-I1M00 MPU3HAKOB MX JIECTPYKTUBHBIX
n3MeHeHnd. BocnanuTenbHble MHOUIBTPATHI PAKTH-
YeCKH OTCYTCTBOBAJIHM. BakHBIM ITOKa3aTeleM OTCYT-
CTBHSI IIOBPEXKAAIOMIETO (paKTOpa ABISIIACH CIA00TI03H-
THUBHAsI peakuus Ha aktuBaTtop amomro3a BAX. Cie-
IyeT OTMETHTbh, YTO BCE KIECTOYHBIC SJIEMEHTH ObLIH
PACIIONIOKEHBI SUHIYHO, HE OOpPa30BBIBAIN CKOILIC-
HUH 1 HHQUIBTPATOB. IMeno MecTo OITHOKPOBHUE CO-
CYZOB MHKPOLMPKYJISITOPHOTO pycna. Juamerp apre-
pHoI B IaHHOM noArpymme cocrasisut 22,68+0,54 x10°
® M, mpexanumspHex aprepuon 13,03+1,02 x108 M,
KanuLIspoB 7,65+0,47 x10° M, mocTkanumsApHEIX Be-
Hyn1 27,44+1,63 x10° m, Benyn 47,03+£0,31 x10° m (B
unrakTHOM rpynme 38,80+1,88 x10° wm). Ilpu mnocra-
HOBKe nepokcuaaznoii peakiun kK VEGF ycranosneno,
YTO IATTEPHOM OKCIPECCHH PELENTOPOBIAHHOTO
Oeka BBICTYIAIOT IUTOIDIa3Ma, KIeTogHast MeMOpaHa
1 COCTaBJIAIOIINE MEXKKIECTOYHOTO MaTpukca. KoctHo-
JECTPYKTHUBHBIE IPOLIECCH HE OBUTH BBIPAKCHBL

IIpu uccnenoBaHny rPyNIbl KUBOTHBIX, Y KOTO-
peix Moaenuposanu CJI 2 Tumna ¢ mocieayroei ycra-
HOBKOHM MMIUIAHTAaTOB M IPOBEJICHUEM JIe4eOHO-TIPO-
(UIaKTHIECKAX MEpOIpHUATHH, HaOMogamach HE3Ha-
yuTeNbHAA OJIEMHOCTD CIM3UCTON OOOJOYKH IOJOCTH
pTa, coxpaHsIach HEKOTOpasi €€ paHUMOCTh IIPH AOTpa-
ruBaHuM ImmateneM. OIHAKO, ONPERENSUIUCH JIMIIb
eIMHUYHBIC (OKYCHl SPO3HUBHBIX Ie(PEKTOB, HEOOINB-
[IME YYaCTKH METeXHUATBHBIX KPOBOM3IHAHMH. Cian3u-
cTasg MOJOCTH pTa ObUIa TOKPHITA MHOTOCIOWHBIM
IUIOCKMM HEOpOTOBEBAIOLINM DJIIUTENHEM, B 00JIacTh
JIECHBI — OPOTOBEBAIOIIHIM.

[lpn W3y4yeHHH THCTOJIOTHYECKHX IIpPEnapaTos,
OKpAILICHHBIX '€MAaTOKCHIIMHOM M 303MHOM, HaOo/a-
JIOCh HEPAaBHOMEPHOE YTOJIIIEHHE SIHUTENATBHOTO TTa-
cTa. SIBneHus runepkepaTo3a ObUIN BBIPAKCHBI B MEHb-
nreit Mepe, 4eM y KpbIC B CiTy4dae OTCYTCTBUSA JIeueOHO-
MpO(UIAKTHIECKUX MeponpHsTHii (puc. 1).

Puc. 1. 3ona pezkozo ymonwenus s3numenuanpho2o niacma.
Ymepenno svipasicennvie senenus akanmosa. Okpacka cemamoxcununom u 303urom. x200.

[Tpu sToM Habmromanuch cienyromme Mopdoio-
TUYCCKUE OTINYUA B IIOJIOCTU PTa KPBIC IO CPABHECHUTO
¢ rpymmno# kpsic, kotopsie JIIIK He nmonyuyanu. Knetku
3EpHICTOTO CIIOS, B JAHHOM Cllydae, OBITH HECKOJIBKO
MEHBIIIE TI0 pa3Mepam, 3€pHa MECTaMH CIMBAIUCh U
CyOTOTANBFHO 3aMONHIN KIeTKy. TeHAeHIus K mapai-
JETPHOW OpHEHTAallMd KJIETOK He HaOmomanach. [Ipu
WCCIICIOBAHUH CIIU3UCTON IKUBOTHBIX 3TOH TPYIIIHI
KIJICTKH IIHATIOBATOTO CJIOS BBITIISICITH YIUIOIICHHBIMH.
B murormiasMe coziepKaiuch BaKyoJd, TOCTHIAIOLINE
OONBIIMX pa3MepoOB, OTTECHSIONIME SIAPO Ha mepude-
puro. IluTorurasmMa kieTok Obuta 0asoduibHa, sapa
Oobutn TunepxpoMubl. CrabomonoxutensHas PAS-
peakius OblTa 0OJBIIIE BRIPAKEHA B IIMIIOBATOM CJIOE.

Vmenu MecTo NpU3HAKH, XapaKTepHbIE IS JTUC-
TpoUIeCKUX U MPONUPEPaTUBHBIX MPOIECCOB, XOTS

OHH 6I)IJ'II/I BBIPAXKCHBI B 3HAYUTCIILHO MEHBIIIEH CTe-
IIEHH, YeM Yy XHUBOTHbBIX, He momydasmux JIIIK. Tak,
JUCTpO(dUUECKHE TPOLECCH BU3YATM3UPOBAIUCH B 00-
JIacTH 3y00JIECHEBOTO KapMaHa 1 TPOSIBIISUINCH HCTOH-
YEHHEM IIHIIOBATOTO U POTOBOTO cJI0s Ha (JOHE yBEIH-
YyeHust poroBoro cios. [IponudepaTuBHbIE MPOLECCH
ObLTH 00YCITOBIICHBI TIPEXK/IE BCETO IIMITOBATHIM M 3€p-
HHUCTBIM CJIOEM M B MEHBIIIEH cTeneHu npoiaudeparyeit
6azanpHoro citos. CoOCTBEHHAsI IUTACTHHKA COepIKaa
AKaHTOTHYECKHUE TSKU, KOTOPBIe OBIIIM XOPOIIIO BBIPaA-
JKeHbl. PeTHKyNspHBIE BOJIOKHA Tak)ke OBUIM BBIpa-
JKEHBI, HE Pa3BOJIOKHEHBI, U3BUTHIE, PEIKO aHACTOMO-
3UPOBAIM MEXIY c000ii, 00pa3oBeIBaim ceTh. CKiepo-
TUYECKHE TPOIECCH OBUTN YMEPEHHO BBIPaKEHHI (pHC.

2).
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Puc. 2. Dnumenuii u cobcmeennas NIACMUHKA CAUSUCTHOLL.
CoedunumenvHasi mKaHb COOCMBEEHHOU NAACMUHKY NPEOCMABNEHA KAK JLACMUYECKUMU 60JOKHAMU, MAK U KOJl-
JIA2EHOBBIMU BOJIOKHAMU YACMb U3 KOMOPbIX ¢ NPUSHAKAMU SUATUHUSAYUU.
Ymepenno evipasicennvie snenus akanmosa. Oxpacka no eéan I uzony. x200.

CoOcTBeHHas IJIACTHHKA coJieprKaia HeOOIbIIoe
KOJIMYECTBO BOCHAJMTENBHBIX HHOUIbTpaToB. OHHU
OBLIH NIpECTAaBICHBI Pa3HOOOPa3ueM KICTOUHBIX dJIe-
MEHTOB, CAMBIMH YaCTBIMH CPEIH KOTOPBIX SIBISIIMCH
TIMQOIHUTEL, TKaHeBbIe 0azodmisl, Makpogaru. Cre-
JIyeT OTMETHTh H30MpaTeNIbHYIO JIOKUIN3AIHNIO YKa3aH-
HBIX HH()HUIBTPATOB NPEHMYIIIECTBEHHO B 00JIACTH TIe-
PHUBACKYJISIPHOTO IIPOCTPAaHCTBA M 0a3albHOM MeEM-
Opanbl. bazanpHas MeMmOpaHa ObUIa YTOJNIICHA,
romoreHHa. Taxke B IEPUBACKYISIPHOM ITPOCTPAHCTBE
HaOmoaanucy enuHnuHbie GuodpoodacTel. Komtareno-
BbI€ BOJIOKHA OBUIH PACIIONIOKEHBI ITyUYKaMH, (pyKCHHO-
(UIIBHBI, MECTaMHU BCTPEYAJINCh €MHUYHBIC JIM3UPO-
BaHHbIE ()ParMEHTUPOBAHHBIC IEMEHTHI. PeTukysp-
HbI€ BOJIOKHA CETYATOr0 CJosi OB  TrpyObIe,
BETBSIINECS, PEIKO aHACTOMO3HMPYIOIIHE MEXKIY CO-
60if. B 1menom coeaMHUTENBEHO-TKAaHHBIE 3JIEMEHTHI
JAHHOW TPYIIBI HPEACTABICHBl INPEUMYIIECTBEHHO
3pEJBIMH BOJIOKHAMHU.

IIpu nocranoBke UI'X-peakumum K akTHBATOpY
anontoza BAX ormeuamoch ee CHH)KEHHE IO
1,0440,13 ycn.en., 4TO JOCTOBEPHO MPUOIMIKAIOCH K
MOKa3aTeJsIsIM )KUBOTHBIX MHTAKTHOW TPYIIIIBL.

Cocyibl MEKPOITUPKYJISITOPHOTO pycJia ObLITN BBI-
paXkeHbI B JOCTATOYHOM CTETICHU U aHACTOMO3HPOBAIIN
Mexay coboii. Koe-rae ompenensuiick BHOBb 00pa3o-
BaHHBIE KaMJUISPBI, 00pa3yrolire ceThb. B To jxe Bpemst
KOE-TZIe BCTPEYAINCh EJUHUYHBIE CYKCHbBIE COCY[IBI.
Bospimast yacth cocynoB XapaKTepH30BaJIach IMOBBI-
IIEHHBIM KPOBEHAIOJIHEHHEM. DHAOTEINOLUTEI COCY-
JIOB UMeJH OOJBIIYIO OKpYIiylo ¢opmy. SAnpo Obiio

CBETJIOE, pacrojarajoch B IIEHTPE KJIETKH, IMTO-
mra3mMa Obuta 0azodwmibHa. IIpomeccsl JecKBamMaluu
SHJIOTENHS HE ONpeNesUINCh. B 11esoM mpouecchl aH-
rHoreHe3a ObUTM He aKTUBHBL, O YEM CBHIETEIILCTBYET
HeBbIcoKast dkcrpeccuss VEGF - 1,05+0,09 yen. en.,
YTO MPAKTHYECKU COOTBETCTBYET MOKA3ATEII0 WHTAKT-
HOM rpyIIBL.

[TaTonorn4eckue mpoIecchl, BEI3BaHHBIC MPHUMe-
HEHHEM HMIUIAHTaTOB U MOZICITHPOBAHHAEM CaXxapHOTO
IradeTa, CYIIeCTBCHHO B MEHBIIICH CTETICHH OBLIH BBI-
PaKeHBI 10 CPaBHEHUIO C IPYIIIOil KpbIC, I'ie Je4eOHO-
Npo(UIAKTHYECKHE MEPOMPUITUST  OTCYTCTBOBAJIH.
BocnanurenapHble UHOUIBTPAThI ObBUIM  HE3HAYH-
TeJbHBI, PacIojiarajiich B 00JIaCTH MEPUBACKYIISIPHOTO
HPOCTPAHCTBA, TAK)KE COMPOBOXKIAIHN COCY/Ibl, B HEKO-
TOPBIX U3 KOTOPBIX BBISBISUTUCH MPU3HAKH MYKOW-
HOTO HaOyXaHUs.

[Ipu npoBeneHNH MOPPOMETPUICCKUX HCCIIEIO0-
BaHUI1 OBUIO YCTAHOBICHO, YTO IHAMETpP apTepHON B
MaHHOW moxarpynme cocrapimsur 21,01+1,87 x10° M,
HpeKanuwuIApHbIX apTepuon 12,54+0,62x10° M, ka-
munapos 7,11£0,41 x10® M, HocTKaMMIIAPHBIX BEHYII
29,52+0,65 x10°° m, Benyn 40,31+1,54 x10° m.

I'yOuatast KOCTHAsI TKaHb KUBOTHBIX, KOTOPBIE 110~
nmyuanu JITTK, Opina npeacraBieHa TpabeKyIapHOU ce-
ThI0. Tpabexynsl OBUIM XOpPOIIO BBIPAXKEHBI, B TOM
Yuclie W IONEepeYHble, YacTO aHACTOMO3MPOBAIIU
MexIy coboit. Koe-Tie Ha X MOBEPXHOCTH OTIPEIeIIs-
JIUCh CUHWYHBIC YJ9acTKU 3amaaeHuii. [Iponecch pe-
30pOIMH TUIACTHHOK OBUTM BBIPAXKCHBI MHUHUMAIBHO

(puc. 3).
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Puc. 3. Crabosvipasicennvle npoyeccol pe3opoyuu 6 nepuoOaHmaIbHOM RPOCMPAHCHGe.
Moouguyuposannas okpacka no Mannopu, yeenuuenue x200.

OCHOBHBIMHU KJICTOUYHBIMH 3JIEMEHTaMHU Y KPBIC,
nonyuaBmux JIIIK, sBIsuMCh OCTEOLUTHI, KOTOpBIE
pacronarajguch B JaKyHaX, IOJHOCTBIO MOBTOPSS WX
(opmy. YuuTbIBasi BEIPRKEHHOCTh aHACTOMO3HUPOBAB-
OIMX MEXIy CO00H IMTOIUIA3MaTHYECKX OTPOCTKOB,
MOJKHO OBIITO CYIOHUTH O TOCTATOYHOH CTEIeHN 0OMEH-
HBIX IIPOIIECCOB B KOCTHOW TKaHW Ha ()OHE MPOBOIM-
MOro Je4eHHs. Ha HeKOTOPhIX y9acTKax TKaHU BH3ya-
JIU3UPOBAINCE E€IWHUYHBIC BOCHAIUTEIBHBIC 3JIe-
MEHTHI, KOTOpBIE MPEUMYIIECTBEHHO
JIOKJIM3UPOBAINCH B 00JACTH COCY/IOB U OBUIH Ipea-
CTaBJeHbl JUM(QOLUTAMH, IUIa3MOLUTaMH, O0azodu-
JaMH, €AMHUYHBIMA Makpodaramu, TYYHBIMH KIIET-
KaMH.

IInacTuH4aTass KOCTHas TKaHb Y KpPBbIC, IIOJIy4aB-
mux JITIK, Opi1a mpeacraBiieHa OCTEOHAMH € XOPOIIO
BBIpOKCHHBIM [ 'aBEepCOBBIM KaHAJIOM, 3aHUMAaBIINM B
HUX IIeHTpasbHOE nosiokeHne. Cocynpl, B OCHOBHOM,
OBUTH TIOJIHOKPOBHBIMH, HHOT/]a BCTPEYAINCH AMIIATH-
POBaHHBIE COCY/BI C MUKPOTPOMOAaMH B MX ITPOCBETE.
JlecTpyKTUBHbBIE N3MEHEHHS B CTPYKTYPE OCTEOHOB HE
HaOmoaanucy. B MeHblIeH CTENEeHH JeCTPYKTHBHBIE
N3MCHCHHUA 3aTparvBajii U KOJUIAr€HOBLIC BOJIOKHA B
cocTaBe aMop(hHOTrO BELIECTBA, KOTOpBIE pacrojara-
JIMCh My4YKaMH, B HEKOTOPBIX y4acTKax HaOJI0AaInch
BOJIOKHA C €IMHUYHBIMU IIPU3HAKaMHU (pparMeHTaliH,
nu3uca. Koaud4ecTBO pPEeTHKYISIPHBIX BOJIOKOH OBLIO
3HAYNTEIHHO MEHBIIE, YeM KOJUIareHOBBIX, OHU OBbUIN
H3BUTHIE IO (hOPME, AaHACTOMO3HPOBAIIH MEKY COOOIA.

Buieoowt. Tlpeyioxennas cxema jgeueOHO-Ipodu-
JIAKTHYECKUX MEpPONpHUATHH Ha (OHE MOJEIMPOBAHMS
C/1 m ycTaHOBKM MMILIAHTATOB IIPUBEJa Y KPBIC K HOP-
MaJIM3alliy HapyIIEHHOH COCYAMCTOM KapTHHBI MHK-
POLIMPKYIATOPHOTO Pycia, K CHM)KEHHIO aKTUBHOCTU
arONTOTHYECKUX MPOLECCOB, K YMEHBIIECHUIO BOCHA-

JIUTETHHBIX MPOIECCOB MATKHX U TBEPJBIX TKAHEH poO-
TOBOM TOJIOCTH U K CHAXKCHHUIO aKTUBHOCTH PE30pOITH-
OHHBIX IPOIIECCOB TBEP/IBIX TKAHCH.
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I am a teacher at a pedagogical university and I
have been teaching computer science to students for
years. Over the years, technologies are evolving, the
content of the subjects which we teach as well as the
requirements for them are updated. If 10 years ago we
taught only application programs to students, just now
this work has become the job of a computer science
teacher at school. The first year student is how able to
prepare his/her research works using office programs.
The student has the ability to use from the text editor,
spreadsheets, presentations programs, databases.

With traditional or 2X4 teaching is not possible to
keep a student at the table for 45 minutes during class.
That is why, there are great demands, on the subjects
we teach. Today’s teacher must constantly works on
him/herself, increase interest in the lesson by using new
teaching methods. | know thw weight of the work
which | have listed above, | owe it to myself to give
some advices to help my students and future teacher can
convey the subject they are going to teach to the
students properly.

We always monitor to the school curriculum and
try to coordinate the subjects we teach with the school.

1. Teaching and training of necessary
information related to primary computer
education in mathematic lesson.

We already know that, in the 6th grade of
secendary school, Microsoft Excel application program
is taught, and students are able to access the cells of the
spreadsheet and perform calculations with functions.
However, modern ASS (application software systems)
no matter how perfect, are not able to solve all the
problems in the field of their application, ie, there is no
fully universal system. Once you have mastered the
course, youn can make the lesson even more interesting
by learning to use a specific script (macro interpreter)
AD within ASS to achieve “universality” in your
systems.

In my opinion mathematic and computer science
teachers can cope with this work and achieve great

results. A teacher who teaches both computer science
and mathematics in the same classroom can cope with
this task successfully. When a theacher teaches and
completes the Microsoft Excel application program, he
or she revises the menus of some of the subcategorises
by reviewing the menus of the Microsoft excel
application program and increases the interest in the
lesson by showing students the features of the
“Developer" section of the menu. Then launches the
“Record-macro” sub-mode by accessing Macros and
stops the macro after several operations. She/he asks
the students what happened. He asks the students what
happened. But to increase students' interest in Excel
program, she/he explains to download Visul Basic
program and explains how the work done in the cells of
the Microsoft Excel application program is written in
the form of the codes in the code bar.

In this way, the teacher begins to instill in students
an interest in programming.

2. Basics of modern programming in
computer science lesson.Teaching the necessary
parts of Excel and VBA editor.

In the following lessons the followings will be
taught.

1. Download the VB editor

2. VB editor’s windows

In this section we will get acquanted with the
capabilities of the VBA editor. Editor’

source code window

Userform dialogue window

adjustment windows

Menu and toolbar subsystems

By exploring the possibilities, we will help to
develop future systems more quickly and efficiently. In
general, Microsoft company to create maximum
working conditions for the user on different systems.
The same thing work can be done in several alternative
ways. The user determines his/her own working
method.

Download VB editor

The VB editor is called from a special menu mode
or the Visual Basic tools menu within Excel. VB editor
is designed for VBA programming. Here you can write
independent source code, as well as initial program
codes that work with various objects in the Excel
workbook. Figure 1 shows the VBA editor after
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downloading. The VBA editor is loaded into a separate
window.

Closing the Excel system causes the VBA editor
window to close automatically. Since the VBA editor

works with ASCII codes, we will enter Azerbaijani
texts either in the English alphabet or in English.

i Microsoft Wisual Basic - PZ.xls - [General (Code)] =] 7
Format  Debug  Bun  Tools  Add-Ins  Window  Help Type a question For help ~ o & 3
pon @ S S Y @ B
[(Generan ~| [MyFirsteroc |
~ Sub MyFirstProci) =1
= %% vBAProject (PZ.xls) Dim Stril As String —
=13 Microsoft Excel Objects Strl = "Hello Visual Basie for Aplicacion!!!"
Sheetl (Sheet1) Debug.Print Strl
Sheet2 (Sheetz) Debug.Frint MyFirstcFunc (Strl)
1=ctS (Sheek3) Strl = "zzzzzzzzz'
387 Srakhira End Suk
=15 Forms Function MyFirstFunc (s ks String) &s String
UserForm1 MyFirstcFunc = s & " Muagir programlashdirmanin esasleri: ExcelSWBAT
UserFormz End Function
EH4E5 Modules
&2 General
Bl Madulel
=25 Class Modules
£ Classt
[Sheet3 worksheet -
Alphabetic | categerized |
DisplayPageBreak False
DisplayRight ToLef False —
EnsblsAutoFiter | Falss — =
==« >
EnableCalculation True 1= JET — Il
Enableoutlining  False Leesle ES wdatches =]
EnablePivotTable Falss - Hello Wisual Basic Cor Aplicacion! ! ! =] [Fream= .| [Exerdvalud Typel conte ~
EnableSelection |0 - xINoRestricki |l
Hello Wisual Basic Cor Aplication!!! Muasir programlashodil
rame Sheets Expressio| walue [ Tvpe
Scrollarea
Standardwidth 8,43
visible -1 - xishestvisih =
< ~ =

Located in the upper left corner

Project (design) window- is organized into the
following groups (in the form of a folder), containing
the draft as the problem to be solved.

1. Excel book objects

2. Modules

3. Forms

4. Classes

Code ( source code) window. To work with
source code (compile, correct, adjust)provided

necessary window. Subsystems such as Complete
Word and Intelli Sense help to compile source codes
quickly and error-free.

UserForm window. Visually designed to create
standard windows, add control elements.

Properties window. The properties window
contains the properties of various elements (objects)
present in the project window. It is possible to change
these features based on the requirements of the
programming system.

Immediate ( immediate execution) window.
Because of VBA is an interpreter, it is a window for
displaying results in console mode. You can also check
the functions of VBA in this window. In most modern
programming editors such a window has been
implemented. One of the main tasks of this window is
to help you configure (save) the original program code.
Assists in the separate configuration of existing
procedures and functions in the project.

Local (local variables) window:. It is designed to
show the local variables and the values they receive

3 - g9

Figurel. Appearance of the VBA editor.

during the step-by-step implementation of the project
(at the stage of setting the source code). This window
is mainly used to configure the project as a whole or at
the module level. In Most modern programming editors
e such a window has been implemented.

Watches (control) window. The project is
designed to monitor (tracking) the implementation of
selected variables. In sme cases, during maintenance of
programming becomes a necessary tool. But this
window is less used than the Locals window.In Most
modern programming editors such a window has been
implemented.

Call stack ( adress memory) window. This
window allows you to determine which procedures and
functions are active during the step-by-step
implementation of the project. This window is dynamic
and is called from the View menu when needed.

Object browser (caretaker of objects) window).
This window is informative and designed to get the
necessary information about all objects, classes,
constants, methods, properties released in Excel and
VBA. It is a necessary window system to create
professional software system.

VB editor’s toolbars

One of the methods used to increase the speed of
the user's use of the system is the use of panel
subsystems, which contain  important modes
(frequently used), including "Toolbars" ! You can
increase or decrease the number of buttons (icons) on
the toolbar and connect them to other modes
implemented in the menu.

b b @ 3 R @

Figure2. Appearance of the standard toolbar.
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Entering the source code into the FirstCodes
module (MyFirstProc procedure)

Let's create our first program code - MyFirst Proc
procedure by entering the following 4 lines in the First
Codes module.

1. Sub My First Proc

2. Debug Print Hello Azerbaijan !!! (this line
will appear in the Immediate window);

3. MsgBox Hello Azerbaijan ! (this line will
be displayed in the new dialog box)

4. End Sub

What does this source code do?

1st line- My First Proc procedure title (VBA’s
sub-notification)

2nd line- The Print method of the debug object
will write the sentence “Hello Azerbaijan” in the

Immediate window. If the Immediate window is not
active, you can activate this window viaView -
Immediate Window mode.

3rd line- VBA’s Message Box functionhas created
a new window with the sentence “Hello Azerbaijan”

4th line- A connector for a procedure called My
First Proc (VBA’s end sub-notification)

Step I1l. Execute the MyFirstProc procedure
and FirstCodes module

Our initial code is ready. How will it work, or
rather how will it be donef? To do this, load the Run -
Run Sub / User Form mode (or press the F5 hot key).

Step IV. Step 1V:Look at the results of the
FirstFodes module MyFirstProc procedure.

Microsoft Excel Wo s [break] - [Modulel (Code)] = | B S
—
File Edit View Insert Format Debug Run Tools Add-Ins Window Help - & x
E - FNE SR 3 PR N @  Ln3 conn -
W | » @ OcEEE AR e Bl '
| = - 9
Project - VBAProject Xl | [iceneran =] [myFirsteroc | =
= ¥ Suk MyFirstProc() —&
| MucT2 (Sheet2) - Debug.Print "Salam Azerbaycan!!! =
MucT3 (Sheet3) = MsgBox "Salam Rzerbaycan!!! o
3TakKnura - End Sub
E1-E5 Forms
i be[A userForm1 =
15 Modules
&2 Module1 L
— = lI]
< [ [} »
Properties - Modulel x| I
| Module1 Module =1
Alphabetic | Categorized | Immediate [2] | Locals [=]
Module 1 Salam Azerbaycan!!! - VBAProject.Module 1.MyFirstProc i
Expression [wvalue Type -
Module1 Module1/Module1
9
1] Om =
== T =T

The 3rd line of the source code has created a new window, and will placed a sentence Hello Azerbaijan !!!

there.
P Microsoft Visual Basic for Applications - Micrasoft Excel Worksheet. o =l L
File Edit View Insert Format Debug Run  Tecls _
FNABHAR BCTABKA  JIM3ARAH PASMETKA CTPAHNLLbI CCBUKY
| 0 I | B
=] TR LA s
. FNABHAA BCTABKA  PAIMETKA CTPAHWLEI GOPMY/El  AAHHBIE  PELEH3WPOBAHWE  BWA | PASPABOTUMK  Biv
g Fe? F‘ = 2 D ConocrasuTe ceoiictea Fog Vimnopr [‘A
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Basic ' com - komcTpykTopa OBkHoBATE AaHHElE AoKyMEHTa
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If all these steps are performed as they are, then
your initial program code has been correctly compiled
and executed.

Structure and elements of the source code
(review)

Obviously, our main goal is to learn programming.
To do this, we need to save, configure and compile our

source code. For this reason, let's start with the
necessary information about the structure of the source
code and the elements included in this structure. Let's
first look at some elements of the source code.
Notification containing the source code. The
source code is written in the program text between lines
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bounded by procedure (Sub ... End Sub) or function
(Function ... End Function) notifications.

Variables and constants. By declaring Data,
Variables Dim, Constants, designed to work with
memory in the source code, we instruct the VBA
interpreter to allocate “places” for this data in memory
when the source code is executed. Then it is possible to
refer to this data from different parts of the source code
and do different things.

Built-in functions. These functions allow you to
perform various operations on the data. Debug.Print
used in the MyFirstProc procedure (write the result in
the Immediate Window w when setting the source
code) and MsgBox (create a new window and write the
data there) functions used in the My First Proc
Procedure are built-in( internal) functions.

Key words. Through these elements you can
perform various manipulations with the parameters of
the notification, built-in functions. For example, in the
notation Dim var as Integer, we declare the variable var
as Integer type using the Dim notification and the
keyword as.

Operators. These elements are designed to
perform different operations, comparisons, etc. on
different types of data. For example,

v1=5

v2=v1+10

Here

We place the number ““5” in the variable v1 using
the operator “=".

These elements allow different operations,
comparisons, etc. on different types of data. intended to
carry. For example, These elements allow different
operations, comparisons, etc. on different types of data.
intended to carry. For example, These elements allow
different operations, comparisons, etc. on different
types of data. intended to carry. For example,

Substituting the result “10” on the variable V1 by
the operator “+”, we place the result on the variable V2
by the operator “="

Identificers

After getting acquainted with the elements of the
source code, we would like to clarify another issue. In
the source code, along with the internal elements of the
VB /VBA algorithmic language, user-defined elements
are also created. Obviously, to refer to each created
element (variable, constant, function, procedure, etc.),
it must be named. The name of the source code
elements is called the identifier. All identifiers must
meet the following requirements:

The identifier must begin with a letter. You can
use bany letter or < _” after the first letter. You can not
use spaces or special characters (operators) in the
identifier, including “.”, 7, “+”, “-*, “=" and others.
The names of the internal elements of VB/VBA cannot
be used to name user elements. The length of th
identifier cannot exceed 255 character. The
identifiermust be unique depending on the scope. The
identifier must be meaningful.

Data types of VBA

1. Data type

2. Numericagl types

3. Texttype

4. Type of logic

5. Variant type

6. User type

As with other algorithmic languages, VB / VBA
defines different types of data to be stored in memory.
This helps to develop optimal and fast programs. To get
acquainted with all types of VBA data, you can look in
the category of Help system Microsoft Visual Basic
Documentation - Visual Basic Language Reference -
Data Types.

Now let’s get acquainted with some necessary
information about data types

Data type.

This type is defined in the VB/VBA in the range
of numbers from- 657434 to 2958465. That is, each
number corresponds to a date. The range of numbers
we present covers the period from January 1, 100 to
December 31, 9999. Byte,Integer, Long number types
are designed for integers. Byte can range inprice from
0 to 255, Integer from- 32768 to 32767 and Long from
21474836480 to 2147473647.

Integer types define the following dimensional
fields in memory:

Byte — 1 bayt

Integer — 2 bayt

Long — 4 bayt

As you know, numbers can be integers and
fractions. Single, Double and Currency number types
are designed for fractional numbers.

3. Solve some of the problems we learned in

Math using Excel and VBA.

Str () - A function that converts numeric data to
text data.

Val () - A function that converts text data to
Double numeric data.

Asc () - Returns the character code in ASCII
encoding.

Chr () - Returns the character according to the
code in ASCII encoding.

1) Sub e_AscChrl()

2) Dim s As String, i As Integer

3) s = &quot;A&quot;

4) i = Asc(s)

5) Debug.Print i &#39;res:65

6) i =66

7) s = Chr(i)

8) Debug.Print s &#39;res:&quot;B&quot;

9) End Sub

Analysis

In Section 2, we explicitly declare the variables i,
s, indicating the types.

In line 3, we initialized the variable s and assigned
it the symbol A.

In line 4, we assign the ASCII code of the variable
s to the variable i through the internal function Asc. We
printed the result on the 5th line

In line 6, we assign 66 integers to the variable i.

In line 7, we assign the symbol corresponding to
the value of the variable i (ASCII code) to the variable
s through the internal function Chr. We printed the
result on the 8th line.

1 Sub e_Const1()

2 Const Pl = 3.14159265358979




42 PEDAGOGICAL SCIENCES / «COLLOQUIUM=JOURNAL »#28(80).2020

3 Dim radius, sahe As Double

4 radius = 2

5 sahe = Pl * radius 2

6 Debug.Print sahe

7 End Sub

DataTypes. e_Constl (result)

12,5663706143592

Analysis

2nd line. ? - declare the number as PI constant and
initialize it with the number 3.14159265358979.

3rd line. We declare radius and field variables as
Double type.

5th line. Using the operators * (multiplication), »
(amplification), we calculate the area of the circle and
initiate the field variable. Rather, we calculate the new
value of the field variable. This is because the
initialization of this variable has already been done on
line 3, via the Dim notification.

6th line. We print the result.

Thus, they should be able to develop small system
programs by writing an interactive problem solving
program.

Identify methods and ways to accomplish the
goals and objectives of the research;

- Conducting generalizations on the basis of
results obtained from the analysis of psychological-

VK 378.4

pedagogical and educational-methodical
observation and pedagogical experiment;

- Comparing the results of the research with the
initial level of students;
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LEADING RESEARCH UNIVERSITIES AS DRIVERS OF EDUCATIONAL DEVELOPMENT

Annomauyus.
Buwloenenwi

OCHO6Hble HANpAaejleHus UBMEHeHUl 6 Nneoazo2uxe

gblcutell  WKoavl.  yugpposuzayus,

UHMEPHAYUOHATUZAYUS. HAYUOHATLHOU CUCTNEMDB 8bICULE20 00PA308AHUSL, OP2AHUZAYUSL UCCTE008AHUL MUPOBO2O
VpO8Hs, yuacmue 8 MedCOYHapOOHbIX npoekmax, npozpammax. Obobwen onvim 8e0yuWux Uccieo08amenbCKux
VHUsepcumemos. Ilpusedenvi pe3yibmamol CPAGHUMETbHO20 AHATU3A YHACMUSL POCCULICKUX 8V306 6 DEeUmuHeax
ARWU u Mockoeckom medcoynapoonom peiimunece « Tpu muccuu ynusepcumemay 3a 2020 200.

Abstract.

The main directions of changes in the pedagogy of higher education are highlighted: digitalization,
internationalization of the national system of higher education, organization of world-class research, participation
in international projects, programs. The experience of leading research universities is summarized. The results of
the comparative analysis of the participation of Russian universities in the ARWU ratings and the Moscow
international ranking "Three University Missions" for 2020 are given.
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Cuctema BBICIIETO OOpa30BaHUS, TONydYas BHI-
30BBI OT COBPEMEHHOT'O OOIIECTBA, BBIHYX/ICHA TEepe-
CTpamMBaThCSl M CMELIATh AKIEHTHI B MTOJTOTOBKE CIIE-
UAIACTOB. JleATeTbHOCTh NPO(UIBHBIX YHHBEPCUTE-
TOB He UcKItoueHue. [legarornueckue By3sl HAXOATCS
noj euie Oosee MPUCTAIbHBIM BHUMAaHHEM, TaK Kak
00eceynBaOT pealn3alyio CTpaTerHYecKo 3a1auu
P® — noaroToBky KagpoB sl BCE CUCTEMBI POCCUI-
ckoro obpasoBanus. [IpoBeneHHoe uccienoanue [1]
nokasano, 4to 91% poccuiickux paboronarenell cuu-
TaeT YPOBCHb C(OPMHUPOBAHHOCTH IPAKTUYECKUX
HaBBIKOB Y BBIITyCKHUKOB YHHBEPCUTETOB HEAOCTATOU-
HeIM. [Ipu 5TOM Gonee 25% BBITYCKHUKOB ITOJIYYaOT
n30bITOuHOE 0OpazoBanue [1].

I[To MHEHHIO SKCTIEPTOB [2], MOAr0TOBKA yUnTENEH
HE YyCIeBaeT 3a COBPEMEHHBIMH TpeOOBaHUSIMHU
00pa3oBaTeIbHBIX CTaHAapTOB, a BBICIIICE
o0pa3oBaHHe CTall0 «BCEOOLIMM», HO TOTEPSIIO
KadecTBo. B crpaHax — nmunepax pa3BUTHs SKOHOMUKH
3Hanuil (BennkoOpurauus, Cunranyp, ['epmanust), o
naggeiM BCG, B mocnemHue roasl akKTUBHO HAET
MIEpECMOTp COAEpKaHUs 00pa30BaHUsI CO CMEIIECHUEM
aKICHTOB C TIOJNyYCHWs] MPEAMETHBIX 3HAaHWH Ha
pa3BuUTHE YHUBEPCATIbHBIX «HABBIKOB XXI| Beka» [2].

Ha ceromssmHuii [eHb MOXXHO BBIACIHTH He-
CKOJIBKO BBI30BOB, Ha KOTOPbIE HEOOXOIMMO OTBEYATh
CHCTEeME I1eIarOrIecKoro 00pa3oBaHus BOOOIIE U Tie-
JIArOTMYECKUM BY3aM B 4YacCTHOCTH — IudpoBu3anus
00pa3oBaHKs, WHTEPHAIMOHANU3AIMS HAIIMOHAIBLHON
CHCTEMBI BBICIIEro 00pa3oBaHMsl, OpraHu3alHs uccie-
JIOBAaHMH MHPOBOI'O YPOBHSI, YU4acTHE B MEXAYHAPOJ-
HBIX IPOEKTax, Mporpammax, npodeccroHalbHBIX ac-
cormanusix [3, 4, 5].

Kak cuuraer 5. Ky3smunos [6], uudposuzarus,
KaK OIMH U3 TPEHI0B COBPEMEHHOT0 OOIIECTBA BIICUET
3a co0Oi MEepecTpOrKy BCEH CHCTEMBI 0Opa3oBaHUS.
Koonepanust yHuBepcUTETOB B MEPHOA TTaHAEMHH I10-
Ka3aJia, KaKk IMCTAaHIMOHHBIN opMaT 00yUeHHUS MOXKET
M3MEHUTb 00pa3oBarenbHyIo KapTy PD. dexepanbHbiii
npoekT Accormanuu «HamuoHanbpHas miarhopMa oT-
KpbITOro oopazoBanus» B 2019 — 2020 yueGHOM romy
MOKa3aj BBICOKYIO BOCTPEOOBAaHHOCTH 0Opa30BaTEIb-
HBIX pecypcoB miaTdopMsl «OTKpBITOE 00pa3oBaHUEY.
ITo manseiM Ha ceHTss0ph 2020 roma, Ha ruaThopme
pasmereHo 640 xypcos. M3 Hux no npoduio «Obpa-
30BaHUE U IeJarornieckue Haykm» - 62 Kypca, paspa-
OoTaHHBIC CrenUaIUCTaMH MOCKOBCKOTO Trocyzaap-
crBeHHOro yHHBepcutera (MI'Y), Ypanbsckoro dene-
pajbHOTO YHUBEPCHUTETA, TromeHcKOTO
TOCYAapCTBEHHOTO YHHMBEpCHUTETa, BbIcmied koo
HKOHOMHUKH, MOCKOBCKOTO HHCTUTYTA CTAJIU U TUIABOB,
ToMckoro rocymapcTBeHHOro yHHBepcutTeTa, CaHKT-
[eTepOyprckoro rocyaapcTBEHHOIO YHHBEPCHUTETa U
np. Benymmue wuccienoBarenbCKue YHHBEPCUTETbHI
CTaJIM HE TOJBKO aKTUBHBIMH Pa3pabOTINKaMH Macco-
BBIX OTKPHBITHIX OHaiiH KypcoB (MOOK), HO 1 oka3bI-

BalOT KOHCYJIBTAI[MOHHOE COTPOBOKICHHE PETHOHAIb-
HBIM By3aMm 1o BmodeHnto MOOK B y4eOHBII Tpo-
necc. Cpenu pa3pabOTIUKOB KypCOB IIEAarOrMYECKOT0
mpoduiIs OTCYTCTBYIOT IENArOTHUECKHE YHHUBEPCH-
TETBI.

WuTepHanyoHanu3anys HalMOHAIBLHOM CUCTEMBI
BBICIIEr0 00pa3oBaHUsl — 3TO TPEHII COBPEMEHHOTO
paseutus Poccun. Muposeie peiiturru Times Higher
Education, QS World University Rankings, Academic
Ranking of World Universities (ARWU) wu
Webometrics MoryT 6BITh HCTIOTB30BaHBI KaK HHCTPY-
MEHT OIICHKHU Pa3BUTHUS POCCHHCKUX YHUBEPCHTETOB, &
B JIONTOCPOYHOM MEPCIEKTHBE, KAK YPOBEHb MHTEPHA-
LMOHAIM3AIMH BBICIIEro oOpazoBaHus [3].

Pe3ynpTaThl IpOBEAEHHOTO CPaBHUTEIHHO-COMO-
CTaBUTEJILHOTO aHAJIN3a y4acTUs POCCUNCKUX U KUTAM-
ckux yHuBepcutetoB B ARWU 2020r. mokazanu, uto B
peiituar Bonum 11 By3oB Poccun u 168 By3oB KHP.
Bce poccuiickue By3bl SIBISIIOTCS yY4aCTHUKaMU IIPO-
ekta «TOII 5-100», camas BicoKast mo3unus - 93 panr
y MI'Y. Cpenu kurtaiickux By30B-y4acTHHKOB - 8 Tpo-
(UIBHBIX EJarorMIecKuX yHUBepcHTeTOB. CaMoe BbI-
cokoe Mecto B rinobampHOM peiituare ARWU 3ann-
maeT BocTouHO-KUTalCKUM Menarornueckuii yHuBep-
curer — 401-500 panr. B mpenMeTHOM peUTHHTE
ARWU «Cormmansasie Hayku: O0pa3oanue» 2020r.
poccuiickue By3bI He mpencTtaBieHsl. B 2020r. 8 By3oB
KHP Bomutu B mpeaMeTHbIi pedTHHT. CaMblii BRICOKHH
panr - 54 mecto y YHuUBepcurera obpazoBaHus ['oH-
koHra. B rino6amsaom peiitnare ARWU nanubIi By3
3anumMaet 801-900 panr. IIpodunbueiii By3 — Haumo-
HaJIbHBII TallBaHbCKUI MEIaroruueckuii yHUBEPCUTET
3ansu1 51-75 panr (B rno6ansHoM peiitiare — 901-1000
panr). BocTouHO-KUTaWCKUH IeIaroriIeCcKuii YHUBEP-
CHUTET B MIPEIMETHOM peHTHHTE BXOAWT B rpymiry 201-
300.

MockoBckuil MexIyHapolIHblil pedTuHr «Tpu
Muccun yHuBepcuteray B 2020r. otobpan 101 poccuii-
ckuil By3. B peiitunre ObutH OIEHEHBI 3 POCCHUICKHX
nenarornyeckux Bysa: rpymma «1101 — 1200» - Poc-
CUICKUI TOCYJIapCTBEHHBIIN MEeJ1arorM4ecKuil yHUBEp-
cuteT uM. ['epuieHa, MOCKOBCKUI TOpPOACKOI neaaro-
THYECKUi yHHBepcuTeT, Tpymma «1401 — 1500» - Tom-
CKHI TOCYyJIapCTBEHHBIN MeJaroruYecKuit
YHUBEPCHTET.

[TpoBeneHHbIit aHamu3 0TOOpPa POCCHHCKUX BY30B
B MEXAYHApOJIHBIX PEWTHHIax, IMOKa3zal HEOOXOaH-
MOCTb Y4YacTHsl B HCCJIEIOBaHMAX MEKAYHAPOIHOTO
YPOBHS M, KaK CJIEACTBHE, YBEIMUCHUE YHCIa IyOIH-
Karuii B MUpoBbIX 0a3zax W0S u Scopus. 3a Bpemst yua-
ctus B npoekte «TOIT 5-100», Bexymme uccienoBa-
TEJIbCKHE YHUBEPCUTETHI HE TOJIBKO 3HAUYUTEIHHO yBe-
JIUYWIA KOJIMYECTBO CTAaTe B MEXTyHAPOAHBIX 0a3ax
LUTUPOBAHUSI, HO M TIPOJIBUT'AIOTCSI B HATIPABJICHUH HH-
TepHANMOHAIN3ANUS POCCUIICKNX HAYIHBIX )KypHAJIOB
(tabm. 1).
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Tabmuma 1

Konu4yecTBo MHAEKCHPYEMBIX KYPHAJIOB B BeYLIMX HCCJIEA0BATEIbCKUX YHHBEPCUTETAX
(1o naHHBIM Ha ceHTaopb 2020r.)

YHuBepcUTeT KosnyecTBo )KypHaJIOB HHAEKCUPYEMBIX B:
Scopus WoS
Kazanckuii (IIpuBomkckuil) henepanbHblil yHUBEPCUTET 4 3
HoBocubupckuii rocy1apcTBeHHbIH YHUBEPCUTET 4 2
ToMckuil rocyiapcTBEHHBIN YHUBEPCUTET 11 18
BeIcuas mkoJia 3KOHOMUKI 12 14
Ypanbckuii eepatbHblii yHUBEPCUTET 4 6
Poccuiickuii yHUBepCHTET APYKOBI HAPOJIOB 2 4
Cubupckuii ¢penepanbHblil yHUBEPCUTET 3 2
HOxHO-Ypasbckuil rocy1apcTBEHHBIN YHUBEPCUTET 3 2
ITo nanubiM Ha centa6ps 2020r. 8 PUHI mo mpo- Cnncok JuTepaTyphbl:
¢dumo «Hapoanoe obpazoBanue. [lenarorukay 3aperu- 1. Hayka. Texuonoruu. WMuuoammu: 2020:

cTpupoBaHo 9 )xypHaIIOoB HHACKcHpYeMbIX B WOS 1 12
JKYPHAJIOB MHACKCUPYEMBIX B SCOPUS. YeTbIpe menaro-
THYECKHX BYy3a SIBIISIOTCA YUPEIAMTEISIMH JKYPHAJIOB,
KOTOpBIC MHICKCHPYIOTCS B MEXIYHApOIHBIX HAayKO-
MeTpHiyeckux 0a3ax: MOCKOBCKHI TOCyAapCTBEHHBIN
MICUXOJIOTO-TIeJarOTHYEeCKUH  YHUBEPCUTET, >KypHal
«[Icuxonornueckass Hayka u obpazoBanue» (WO0S u
Scopus); Poccuiickuii TOCyIapCTBEHHBINH TPOGhEeccrHo-
HaJIbHO-TIEJaTOTHYEeCKUI YHUBEPCHUTET, kypHan «O0-
pasoBanue 1 Hayka» (WO0S u Scopus); HoBocubupckuii
rOCYapCTBEHHBI IIE€AArOTMYECKUN  YHHUBEPCUTET,
sxypHaan «Science of Education Today» (Scopus); Ta-
TaHPOTCKUM TOCYAapCTBEHHBIN IT€arOTHUECKUH HH-
ctutryt uM. A.Il. Uexosa, xxypHan «MemamaoOpa3oBa-
uue» (WoS).

Benymme nccnenoBarenbcKkue YHUBEPCUTETHI, HA
CEeTOJHSAIIHUH IeHb, IEMOHCTPUPYIOT PEaTH3aIHIo d(]-
(DEeKTHBHBIX TEXHOJIOTHH W TPAKTUK 10 YKa3aHHBIM
HalpaBJICHUsIM u3MeHeHui. IlonydeHHbIN OmBIT Ipe-
00pa30BaHMiA, MOKET CTaTh OCHOBOH JUJISI pa3BUTHA T1€-
JIArOrMYeCKOro 00pa3oBaHUs B LIEJIOM U ISl PECTPYK-
TypHU3aIMM JEATEIbHOCTH MEeNarornYeckux BY30B B
YaCcTHOCTH. Pe3ylbTaToM AMCCEMUHAINH OIIBITA BEy-
IIMX WCCIICTOBATENBCKUX YHUBEPCHTETOB BUAUTCS: 1)
MPOJIBIKEHNE POCCHHUCKUX MENarornieckux By30B B
MEXIYHApPOIHBIX TPEIMETHBIX PEHTHHIrax; 2) 4ieH-
CTBO B NPO(ECCHOHANBHBIX aCCOLMALUAX; 3) MOTyde-
HHE MEXyHapOJHbIX HAyYHBIX I'PAaHTOB. JTO OynmeT
CHOCOOCTBOBATh YCHJICHHIO aKaJeMHYECKOH peryTa-
IIUH TIeJJarOTHYECKUX YHUBEPCUTETOB, Jefas ux Ooiee
y3HaBaeMbIM B MHUPOBOM 00pa30BaTEIILHOM IIPOCTPaH-
CTBE.

kpatkuii craructudeckuit coopuuk / JLM. Toxbepr,
K.A. utkoBckuii, E.W. EBHeBuu u ap.; Hau. uccnen.
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BIID, 2020. — 88 c.
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MEXIYHAPOAHBIX HHAWKaTOpoB /[ TaiimapoBckuii
bopym - 2020 I Pesxum JOCTYTIA:

https://youtu.be/fhOgTOTKA4A.
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rocymapctBerHoro yauepcurera. 2020. - Ne 452, - C.
181-185.

4, AbakymoBa  H.H., CaBunkas n.C.
MOHUTOPHHTOBOE  HCCICIOBAaHHE  IPOJABIKCHHE
BEIYIINX HCCIEIOBATEILCKUX YHHUBEPCHUTETOB Ha
MHUpPOBOM pbiHke oOpasoBanus // COOpHUK craTeit
XXX  MexayHaponqHOH HaydyHOH KOH(EpeHINH
«SI3bIk ¥ KynbTYpa». — Tomck: U3a-Bo HaninoHanbHbIM
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5. AbakymoBa H.H. ['0TOBHOCTh HallMOHATBHBIX
HCCIICAOBATEIILCKUX YHUBEPCUTETOB K BXOXKICHUIO B
MHpPOBOE 00pa3oBaTeIbHOE MPOCTPAHCTBO: OIICHKA
UCIONIb3YyEMbIX  YIPABICHUYECKUX MEXaHu3MoB [/
MeXIyHapOIHBIA  KYpPHal  JKCIIEPHUMEHTAIBFHOTO
obpazoBanwms. - 2015. - Ne 4-2. - C. 380-381.

6. Lupposas peporonns B 00pa3oBaHUN U HOBBIC
TexHosoruu obydyenus / Taiinaposckuii Gpopym - 2020
Pesxxum nocryma: https://youtu.be/Wm8a_DOBDuQ



«COLLOQUIUM=JOURNAL »#28(30)2020 / AGRICULTURAL SCIENCES 45

AGRICULTURAL SCIENCES

V]IK 636.5.087.7

Bacunves B.HU.,
Makaposa JI.0O.,
Cxkpunun A.IL,
Trommwonuk A.A.

Kybanckuii cocyoapcmeennviii acpapuviii ynusepcumem um. M.T. Tpyouruna

BUOJIOI'HYECKN AKTUBHBIE BEIIIECTBA KAK CIIOCOB TIPO®UJIAKTUKHU CTPECC-
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BIOLOGICALLY ACTIVE SUBSTANCES AS A METHOD OF PREVENTING STRESS FACTORS IN
POULTRY FARMING

AHnnomauus.

B cmamuve noxazana spgpexmusnocmos npumenenus 6UOI0SUYECKU AKMUBHBIX geujecms 6 6opvoe ¢ npogu-
JIAKMUKOU CMpPecco8 y CenbCKoXo3sicmeennblx nmuy. Paccmampueaemest enusnue mex uiu uHbIX 6UOI02UYECKU
AKMUBHBIX 8eUjeCms Ha OP2AHU3M CENbCKOXO3AUCMBEHHOU NMUYbI.

Abstract.

The article shows the effectiveness of biologically active substances in combating stress prevention in agri-
cultural birds. The influence of certain biologically active substances on the body of agricultural poultry is con-

sidered.

Knrwuesnie cnosa: buonocuuecku akmueuvle eeujecmea, nmm/;egodcmeo, cmpecc—qbalcmopbz, CeNbCKOX0351U-

CMEEHHAs nmuyd, KOpMJaeHUue.

Keywords: biologically active substances, poultry farming, stress factors, agricultural poultry, feeding.

[Morepro anneryra, yrHETEHHOE COCTOSIHHIE, UCXY-
JlaHWe, CHIKEHHUE MTPOTYKTUBHOCTH Y NTHI] MOTYT BbI-
3BaTh HE TOJBKO Pa3JIM4HbIE 3200JIEBaHUS, HO U Pa3HbIE
pa3ApakuTeny, CocoOHBIE MPOBOIMPOBATE CTPECCO-
Bble cocTosHHA. OHHU XapakTepu3yroTcs TpeMms ¢a-
3amu. [lepBast - KpaTKOBpEeMEHHOE TPEBOXKHOE COCTOSI-
Hue. [Ipr 3TOM MPOUCXOIAT H3MEHEHHS B TUMQaTHIe-
CKOM cHCTeMe, MEHSIOTCS TeMIlepaTypa Tena |
KPOBSIHOE IaBIICHWE, CHM)KACTCS MBIIICYHBIA TOHYC,
pa3BHBAIOTCS BOCTIANINTEIBbHBIE ITpoLecchl U T.1. Eciun
(aKkTOphI, BBI3BIBAIOIINE TAKOE COCTOSHHE, IPEBbI-
HIAIOT HOPOT IIPEOIOJICHHUS UX OPTaHU3MOM, MITHIIA 10-
rubaeT. B mpoTHBHOM citydae HacTymaeT ¢asza pesu-
CTEHTHOCTH W aJalTaliy, KOr/a OPraHu3M YCHJICHHO
MBITACTCS MPEOJI0NIETh YPOBEHb HAIPSOKEHHUS U HAYH-
HaeT K HeMy IpucrocadnuBarhest. [Ipi 3ToM npoucxo-
JIUT HOPMaJIM3AIHs ATOJIOTHYECKHUX TPOIIECCOB B Op-
ranusMe. TpeTbs (aza-ucTolIeHNe - SIBISIETCS pe3yJlb-
TaTOM  TPOAOJDKUTEIBHOCTH W HMHTEHCUBHOCTH
BO3JICHCTBHSI HETraTHBHBIX (hakTopoB. CoNpoTHBIIsie-
MOCTb (PE3UCTEHTHOCTbH) OPraHN3Ma YMEHBIIIASTCS WITH
ucyepnbiBaercs. [lociae mnepeHeceHHOro crpecca y
NTHIBI CHUXKAETCSI TPOYKTUBHOCTD, M OHA citabeeT 10
TAKOW CTENEHH, YTO MOXKET HOTHOHYTh OT JF000# MH-
¢bexmmu [1,2].

s mpo(pUITaKTHKH CTPECCOB UCTIONB3YIOT TaKXKe
MMMYHOMOJYJIATOPHI (KaTa3al, JeBaMH30Jl, H3aMOeH,
CTHMaJICH, KaMu30J1, auMedocdoH u 1p.), npenapaTsl

6axTepHaIbHOI IPHUPOAB! (IMPOTeHAN, TIPOIUTHO3aH),
CpeZCTBa M3 OPTaHOB U TKaHEH KUBOTHBIX (TIpemaparsl
TUMYCa, arapo-TKaHEeBOH IpernapaT, HaTpus HyKJear u
Ip.); 3PTOTOPOIHKH — MPOOHOTHKH, IK30(pePMEHTHBIE
MpernapaThl, MOJIOYHAs KACJIOTa U Jp. B CBsI3u ¢ HHTEH-
cudukanueii 0OMEHHBIX TPOILIECCOB MPH CTPEcce, Op-
TaHW3M HCIIBITHIBACT MOBBIICHHYO TOTPEOHOCTH B BH-
TaMHHAX, [TO3TOMY IS TPOQPIIAKTHKH CTpecca WIH
CHIDKCHHS HEXENATeIbHBIX TOCICACTBAN YBEINIH-
BAaIOT CO/Iep KaHUE BUTAMHUHOB B panuone B 1,5-2 pasa,
a uHorjJa u Oosee,

BBICOKMM OHMOJIOTMYECKMM AEWCTBHEM 00JaIaeT
ButamuH C (aCKOpOMHOBAs KUCIIOTA), KOTOPHIN BBITION-
HseT (QYHKIHIO aHTHOKCUIAHTA W CIIOCOOEH CHWXAThH
BBICOKOTEMIIEpaTypHBIii cTpecc y Kyp. Ero BBoast 40-
100 wmr, a uaoraa u 6osee, Ha 1 kr kopma. ACKOpPOUHO-
Basi KMCJIOTA MTOBBIIIAET XM3HECIIOCOOHOCTD M POIYK-
TUBHOCTb KYp, YJIYYILLIAET Ka4eCTBO SIUI], & KPOME TOTO,
MOJIOKUTEIBHO BIMSAET HA UMMYHOTE€HE3, IOITOMY €€
JNOOABIIAIOT B PAIlMOHBI NMTUIBI HE TOJNBKO B JKAPKYIO
TIOTO/y, HO U C I1eJIbI0 MPOQMIIAKTHKHU CTpecca IpH Iie-
pecazke, BaKIIMHALUY WK TUAarHOCTHUYECKUX HCCIEN0-
BaHMSX.

ButamMuH A mIMpOKO MPUMEHSIOT B ITHUIICBOJICTBE
Kak 700aBKy B KOPM IS TOBBIIMICHUS OOIIEH pe3u-
CTCHTHOCTH U YCKOPEHHS POCTa IBITLIAT. Butamun 00-
JalaeT aHTUCTPECCOBBIM ICWCTBUEM, €CIIH OHO 00Y-
CJIOBJICHO OOJIBLIMM COZAEp’KaHWEM B palnuoHe Oelika.
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310 neiicTBUE BBIpaXKaeTCsl CUIbHEE PU OJTHOBPEMEH-
HOM TpUMCHEHUM BUTaMHHOB rpynnel D wim B. Tak,
MOCJIC BRIBOJIA CJIA0BIX HBIILIST UX MOKAPMIHBAIOT BH-
tamuHamu A (20 teic. UE) u D3 (10 teic. UE), KOTOpBIE
pactBopsitoT B 1 M1 muTheBO# BObI, 50 MJT MPUTOTOB-
negHor cmecu BeimanBaroT 100 mermursram. B cocras
OOJNBIIMHCTBA BUTAMHHHBIX IPEMHUKCOB H KOPMOCMeE-
ceif, mpeaHa3HaYeHHBIX IS MPO(UIAKTHKA CTpecca,
BxonuT BuTaMuH E (Tokodepoim). OcoOeHHO Benmnka
MOTPEOHOCTh OpPraHM3Ma B 3TOM BHUTAMHHE B MEPUOJT
MHTEHCUBHOTO pPOCTAa M BBICOKOW IPOTYyKTHBHOCTH,
IPU BO3/IEHCTBUH BBICOKHX Temmepatyp [3].

Hepeaxo npu HapyIICHUN PEKUMa COJICPKAHUS U
HETIOJIHOIIEHHOM palyoHe Y NTHUIIbI HAOJIr0JaeTCsl pac-
KJICB, a U3 SUII, TIOJYYCHHBIX OT TAKUX KYp, BEIBOJAUTCS
caObIi MONIOAHSK. B KauecTBe perynsatopa 0OMEHHBIX
MPOLIECCOB B 3TOM CIIy4ae MOXKET OBbITh HCIIOJIb30BaH
HaOop BUTaMHHOB rpynmsl B. MHOTDa K cMecu BUTa-
MHUHOB JOOABIIIOT KaKHe-IN00 JICKApCTBCHHBIE IPeTIa-
paThl: aHTHOMOTHKH, KOKIUAHNOCTATUKH U T.1. OOBIIHO
9TH CMECH HPUMEHSIOT I MOJIOJHSKA, TaK KaK OHH
MOJIOXKHUTEIFHO BIHUSAIOT HAa HWHTCHCHBHOCTH POCTA,
JKM3HECTIOCOOHOCTb, ONEPSIEMOCTb.

MMMyHU3aTOpHBIN IIPOLECC CBA3aH C aKTUBU3A-
el MEXyTOYHOTO OOMEHa, YTO COINPSDKEHO C MOBBI-
IIEHHOW NMOTPEOHOCTHIO OpraHM3Ma Kak B IHUTATENb-
HBIX BCIICCTBAX M BUTAMHUHAX, TAK U B MHKPO3JICMCH-
TaXx. BBemeHnMe HX B OpraHu3M yIy4liaeT ero
HMMYHOJIOTHYECKYI0 PEaKTUBHOCTh, E€CTECTBCHHYIO
PE3UCTEHTHOCTD, YCTOWIMBOCTh K TOKCHHAM H T.JI.

CriocoObI 1 METOBI OBICTPOTO, SPPEKTHBHOTO U
JIEIIEBOTO OXJIAXKICHHSI TOMEIICHUH, TIIe COMEPIKUTCS
NTHIA, TI0Ka He pa3paboraHbl. [loaTOMYy eIWHCTBEH-
HBIM 3(QQEKTHBHBIM CPEICTBOM IPOTHBOICHCTBHUS
TEIJIOBOMY CTpPECCY CerojHs, OCTarcsi KOPPEKIMs
KOPMIICHHUSI NITHLBI. JTO O3HAYAET, YTO PEIICHUE BO-
npoca U30BITOYHOTO TEIJIOBOIO BO3JEHCTBHS Ha Opra-
HH3M IITHUIIBI IEPEHOCUTCS B TNIOCKOCTh U3MEHEHHUS CO-
cTaBa pallMoHa W Xapaktepa e€ kopmiieHud. llepBbimM
MPHU3HAKOM TEIUIOBOTO CTpecca SBIIETCS PE3KOE CHH-
JKCHHE JIBUTATEIFHOW aKTHBHOCTH NTHUIBL. [lpm sTOM

3HAYUTEJBHO T1aJaeT CKOPOCTh U 00BEM MOTpediIeHns
KopMa. Y NTHLBI ydyallaercsl AbIXaHue U cepuuedue-
Hue. OHa 3HAYMTENIFHO YBEJIMUMBAET IOTpeOJICHHE
Bobl. [1o Mepe MOBBIIIEHHST TEMIIEPATYPbI OKPYKat0-
11ei cpesibl MOTPEOHOCTh MITHIBI BO BHYTPEHHEM TEILIE
MasiaeT 0 YPOBHSI, IPH KOTOPOM ITHIIA HAYMHAIOT pac-
XOJ/IOBATh YHEPTHIO (HAPUMED, MyTeM YYaIlICHHS JIbI-
XaHust) Uis oxJaxaeHus. [Ipu BRICOKHX TeMIeparypax
OKpYXKaloIIell Cpe/ibl 3HAYUTENBbHO MOHMXKaeTCs 3¢-
(EeKTHBHOCTD MUIICBAPCHUS - MAJaeT MePEeBAPHUMOCTh
CyXOro BEIECTBA, a B €r0 COCTaBe MPOTEHHA, KHPA,
KJIETYaTKH, yrieBoaoB. Ha TeruioBom OanaHce NTUIBI
OTpakaeTcsl TAaK)Ke M BIAXKHOCTb. YUaIllEeHHOE JIbIXa-
HHUE SBIISIETCS EAMHCTBEHHBIM CIIOCOOOM pacxona
teryia. OJHAKO MPU BBICOKOW BIAXKHOCTH y4alleHHOE
JbIXaHHe K OXJIKICHUIO NTUIBI He npuBouT. C yde-
TOM BBICOKOH TeMIIepaTyphl 30Ha KOM(OpTa 110 BIaX-
HOocTh Haxoxutcs B mpenenax 50-70 %. C moBsimie-
HHEM BJIa)KHOCTH IPH BBICOKOW TeMIepaType motped-
JICHHe KOopMa MOXKeT yMeHbmmThes emé Ha 10 %.
Hawubonee HeOMarompusTHBIMU MOCICICTBUAMH YCH-
JIMBAIOIIETOCS TEIMIOBOTO CTpPEcca SIBISIOTCS CYIIe-
CTBEHHBI pOCT Majaexa MTHLIB M 3HAYUTEIHLHOE
YMEHBILICHUE CPEIHECYTOUHBIX IPUPOCTOB MACCHI, Na-
JIeHHe sIIeHOCKOCTH Goee uem Ha 15 % [2].
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TRADITION OF PROVIDING FOOD SECURITY IN RUSSIA

Annomauyus.

B cmamuve 3amporymbsl coyuojocudecKue npo6ﬂesz CMAaHOBIeHUA npoz)osozzbcmeeHHoﬁ bezonacnocmu 6
Poccuu u ucmopudeckue ceeoenust O paszsumuu unmepeca 06W€Cﬂ’l6a K usydernuro amotl npo6ﬂeMamul<u 8 CBA3U C
ycmpoﬁcmeoM COBPEMEHHO20 o6wecm6a. 3a OCHOBY 635ma meopus «<Malbmy3uancmeay, CO30aHHASA 6 KOHYe
XV sexa anenutickum yuénvim Tomacom Manvmycom u onyoruxosannas ¢ 1798 200y anonumno 6 snamenumoii
pabome «Onvim 3aK0HA 0 HApoOoHaceleHuu: demoepapuueckas meopusy. Co2nacHo 3moil meopuu, Hacelenue
3€MJZM, €eCiu eco pocn HU4em ne cdepofcueaemc;z, yeeaudusaemcs 6 zeomemputteawﬁ npoepeccuu, mozaoa Kax npo-
U3800CMB0 NPOOYKMOS8 NUMAHUL — 6 apUu@dMemuyeckol. Imo, no e20 MHeHU, HeMUHYEMO NPUBLOEM K 20J100Y U
COYUAIbHbIM NOMPACEHUAM, MAK Ha3vleAeMoul «Maﬂbmywaycmﬁ J0BYUIKEY.

Abstract.

The article touches upon the sociological problems of the formation of food security in Russia and historical
information about the development of public interest in the study of this problem in connection with the structure
of modern society. It is based on the theory of "Malthusianism"”, created at the end of the 18th century by the
English scientist Thomas Malthus and published anonymously in 1798 in the famous work "The Experience of the
Population Law: Demographic Theory". According to this theory, the population of the Earth, if its growth is not
restrained by anything, increases in geometric progression, while food production - in arithmetic. This, in his

opinion, will inevitably lead to hunger and social upheaval, the so-called "Malthusian trap."

Knrwuesvie cnosa. 0611480}’)’160, npo6fzeMamuKa npodoeozzbcmgel-moﬁ 6€3OI’ZGCHOCWLM, coeepuiteHcmeosarnue

numanusl, npeoynpejicoenue COYudIbHbIX NOMPCEHUL

Keywords: society, food safety issues, improving nutrition, preventing social upheavals

MHoTrHe rofpl «MajlbTy3HaHCTBO» IOABEPTaIOCh
KPHUTHKE, a ceifuac HEKOTOPHIMHU CHELHalcTaM1 pac-
CMaTpUBAETCs KaK Ba)KHasi COCTaBHAasl 4acTb KilacCHUe-
CKOHM 3KOHOMUYECKON TEOpUHU.

Pemenne nmpo6ieM mpo10BOIECTBEHHOI Ge3o1mac-
HOCTHU, THAE CBIPHECBBIC HWCTOYHUKU PACCMATPHUBACTCA
KaK OJIMH U3 PECypCOB, B COBPEMEHHOM OOIIECTBE 3a-
HHMAaeT Ba)KHOE MOJIOXKEHHE BO BCEX OTPACIISIX MPOU3-
BOJICTBAa MaT€pPUAIBLHBIX OJIar, HEOOXOAMMBIX JIJIS YJI0-
BJIETBOPEHMsI MOTPEOHOCTEH YeloBeKa M, KOHEYHO, B
HepByI0 o4epenb B cepe MPOU3BOJCTBA IPOAYKTOB
nuranus [1-3].

[lepBBle TONBITKH OpraHU3alUK «OE3011acCHOTO»
MUTaHMS, SIBJISIOMIETOCS OJHOM W3 OCHOBHBIX COCTaB-
JSFOLIMX  TTPOJIOBOJILCTBEHHOW 0€301acHOCTH, OBUIN
3as0eHbl B Poccun eme B Havase 18 Beka.

IMocTosiHHas 3a00Ta TOTJAIIHEr0 PYKOBOJCTBA
CTpaHbl O 00ECIOCOOHOCTH PETYIApHOW apMHUH H
¢mota mpuMBOAMIA K OPraHM3alMM CIEHUATBHBIX
CTPYKTYp, KOTOPBIE OTBEYAIN 32 00ECTIIEUECHHE COMIAT

1 MaTpocoB BCEM HEOOXOIMMBIM, B TOW YHCIE IUTA-
HUEM.

B 1o Bpemst Obu1 yupexkneH Kpurc-komuccapuar
— BEIOMCTBO B PYCCKOH apMHH, 3aHHMAaBIIIEECs BO-
MIPOCaMH JICHEKHOTO JOBOJIBCTBHS BOHCK M oOecrede-
HUSI UX CHapsIKEHHEM, MPOJIOBOJILCTBUEM, OOMYHIH-
pOBaHHEM H T.II.

Havano ¢opmupoBannio [IaHHOTO BEIOMCTBA
OBUIO MOJIOKEHO MMIEPAaTOPCKUM yka3oM oT 18 des-
pans 1700 rona, coriacHO KOTOpPOMY 3aBeJIOBaHHE
BCEMH XJICOHBIMH 3aracaMu paTHBIX JIF0/Iei OBbIIO Imo-
pyueHo okosbHUYEeMY CeMEHy SI3BIKOBY, «C HAUMEHO-
BaHHMEM €ro 10 Cei YacTH TeHepaj-poBHAHTOM». Be-
JIOMCTBO SI3bIKOBa B JajbHEWIIEM CTaj0 Ha3bIBaTHCS
[MpoBuantckum npukazom. 23 urons 1701 6bu1 m3pan
yka3 o npeobpazoBanuu MHo3emckoro u Pelitapckoro
NIpUKa30B B nipuka3 Boennsix aein. [IpoBuanTckuii npu-
Ka3 OpraHU30BBIBA CHA0XXEHHE BOCHHOCIY’KAIIUX
TPOAOBOJBCTBUEM, NpUKa3 BoeHHbIX nen HEC OTBET-
CTBEHHOCTH 32 BBIJAady JKaJOBaHbs, 00eCIedeHHE 00-
MYH/IUPOBaHUEM U CHAPSDKCHHEM.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B8%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B0%D1%82%D1%81%D0%BA%D0%BE%D0%B5_%D0%B4%D0%BE%D0%B2%D0%BE%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%B8%D0%B5_%D0%B2%D0%BE%D0%B9%D1%81%D0%BA
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VYxazom ot 31 urons 1711 ronxa i MCoJHEHUS
9THX (QYHKIMIA IpH BoHcKax ObuI0 yupesxaeHo Komuc-
CapcTBO MOJ YNPaBJICHHEM I'€HepaJl-KpUTCKOMHUCCapa,
KOTOpBIN 00sazian npaBoM ydactus B 3aceqanusix Ce-
Hara. HenocpencTBeHHOE ympaBieHHE UM OCYIIECTB-
JSUTOCH 00ep-KpHUrc-KOMUCCapoM (WiTH 00ep-IITep-Ko-
MHCCapoM) depe3 MOAYMHEHHBIX €My KPHICKOMHCCA-
POB, a HCIIOJTHUTENbHBIE (PYHKIIUHN OBUTH B3SITHI Ha ceOs
3eMCKHMHU KOMHCCapaMu, KOTOpPbIE IPOBOMIN Y Hace-
JIeHUs cOOp CPEACTB HAa BOCHHBIC HY)KIBI M BBIIATY UX
BOMCKOBBIM HacTsM. B TyOepHHAX 3TH 00S3aHHOCTH
BBITIOJTHSIA 00€p-KOMHUCCAphI B OJYMHEHHH TyOepHa-
TOPOB.

B 1713 roay mox o0muM pyKOBOJCTBOM I'eHEpal-
KpHUIrcKOMHCcapa ObUTH 00beMHEHBI TPOBHAHTCKOE U
Komuccapuarckoe BegomcrBa. C mosiBneHneM BoeH-
HOH koJuternu Kpurc-komuccapuar Ob1 BBEIEH B IOA-
YMHEHHE e€ NMpe3uieHTy. B manpHeinem ero opranu-
3alHOHHAs CTPYKTYpa U cdepa OTBETCTBEHHOCTH He-
OJTHOKPATHO N3MCHSIJINCH.

B 1800 romy Oplma yupeskaeHa HOBas JOIDKHOCTD
TeHepaJI-MHTCHAAHTAa apMHUH, KOTOPOMY OBLIHM TOAUH-
HEeHbl TeHepaJ-KpUICKOMHCCap M KOMHCCAapHUaTCKHUI
nenaptameHT. [lepea Hayanom OTeduecTBEHHON BOWHBI
1812 roga ocyIecTBICHHE BCEH XO3SIMCTBEHHON nesi-
TEJILHOCTH B apMUH OBIJIO BO3JIOKEHO Ha BOGHHOT'O MH-
HHCTPA, HO B BOGHHOE BpeMsl YIIPaBJICHHE €10 TIEPEILIo
B PYKH TJIaBHOKOMAHJYIOIIETO PYCCKOM apMuel, Ipu
3TOM HEIOCPEICTBEHHOE CHaOXXEHHE apMEHCKhX dHa-
CTEH BEIIEBBIM HMMYIIECTBOM, ACHBrAMU U APYTHMH
BUJIAMH JOBOJIECTBHS TEPEIIIO 110l OTBETCTBEHHOCTh
TeHepAI-MHTEHAAHTA U €r0 YIPaBICHUS.

B 1864 rony B coctaBe BoeHHOT0 MHUHHCTEPCTBA
6bu10 00pa3zoBaHo ['MaBHOE WHTEHIAHTCKOE YIpaBie-
HHe, 00beANHMBIIEE TPOBUAHTCKUN M KOMMHUCApUaT-
CKUH JIenapTaMeHTHl. B Tabenu o paHrax, yudpexuaéH-
HOM yKa30M, YHHBI CyXOITyTHOT'O U MOPCKOT'O TeHepa-
KPHUICKOMHCCApOB paclojiarajuch B 3-M KJlacce COB-
MECTHO C YMHAMH I'eHepall-JieiTeHaHTa ¥ BUIIE-aJIMH-
paa.

TTosoxxeHue o muIIEBBIX maiikax a1 BoeHHO —
Mopckoro ®ota BrepBble OBUIO PETITAMEHTHPOBAHO
Mopckum ycraBom (1720 r.).

Ha oxnoro marpoca («MOpPCKOTO CITy>KHTEJS») B
JICHb T10J1araJloch BbIJIaBaTh (B COBPEMEHHOM HCUHCIIe-
HHUHM): cyxapei 658 r, msica 146 r, peiObl 58 T, KpyIBI
oBcsiHOM 146 1, kpynbl rpeuneBoit 73 1, ropoxa 146 T,
MacJia KkopoBbero 88 r, conu 22 1, ykcyca 22 T.

HecMoTpss Ha BBICOKYIO KaJIOPUMHOCTh U J1OCTa-
TOYHOE COJ/IepXKaHHe OENIKOB, JKMPOB U YIIIEBOJIOB, ac-
COPTUMEHT IHILEBBIX MPOAYKTOB ObLI BCe ke Oe/eH.
Marpocsl He MoJTyJany OBOIIEH, caxapa, yas, CBEXKero
xseba. OTcyTcTBHE OBOLIEH HEOIArONPHITHO CKasbl-
BAJIOCH Ha BUTAaMHHHOM cocTaBe muma. [lo nmero-
IMIAMCS JTaHHBIM, MEHIO OBUIO OJJHOOOpa3HbIM; B TeUe-
HHE JTHS TOTOBHMJIOCH TOJIBKO OZIHO MJIM JIBA TOPSYMX
6mrona. B 1797 pri6a Obuta MCKITIOUSHA M 3aMEHEHa M-
CoM.

[TutraHue MaTpoCOB 10 HEKOTOPOU CTEIIeHHU CTpa-
JIalio M3-3a CYIIECTBOBAHMS IMOPSAKA BBIAAYH JICHEXK-
HOM «3aciyru» 3a HECHhEJCHHYIO MOPIHI0. TOJNBKO B
1860 r. BeIgaua «3aciayrm» 3a MPOAYKTH ObLIA OTME-
HEHa, HO OCTaBJCHA «3aCJIyra» 3a HEBBIIMTOE BUHO

(s moompenus Tpe3Boctu). B 1795 r. 6bu10 paspe-
LIIEHO M3bICKMBATh CPEJICTBA JUIS CHAOXKEHUsI MaTPOCOB
B IIOXO/IC «CYXMMH HapOYHO IPUTOTOBJICHHBIMH Tpa-
BaMHM» WJIM KaIlyCTOH IJIsi MOTPEOJICHUS UX BMECTO
Kkpyn. PekomeHoBanock qocTaBaTh Ha Oepery cBexee
MSICO, 3aKyTIaTh 3€JCHb M KOYEBBS, a TAaKXKe TOCHUIATh
Ha Oeper Jiekapsi C MaTpocaMy IS OTBICKAHUS «TOA-
HBIX K BapEHHUIO» TPaB: IUKOPH, TUKOTO Kpecca, Top-
TyJlaka I T. II.

B 1858 r. B Ilaek mumieBoii ObI10 H00aBiIEHO 3
(¢yHTa TpEeyHEBOH KPYIBI B MECSI] CO CIICIHATLHBIM
Ha3HaYEeHUEM — BapUTh I'PEYHEBYIO KaIIMILy TI0 YTpaM.
Kpome Toro, 651 BBEZIEH OTITYCK KBaIlIEHOH KaIyCTHI B
KONMYeCcTBe 6/7 Yaliku B CyTKH, 4TO 00ECIIeYnBaIIO He
ooustee 10 mr Butamuna C B rotosoii nuuie. B maex mis
3arpaHUYHbIX TUIABaHUIl BIiepBbIC ObUINM BBEJCHBI Yaid
U caxapHbIii mecok, ¢ 1870 r. oHu cTanu BBIIABATHCS
BCEMY IUTaBaIOIIEMY COCTaBY.

[MumeBoe 1oBOIBCTBHE MAaTPOCOB Ha Oepery (Oe-
peroBas IpoBU3Ms1) OBLIO OPTaHU30BAHO TAK XKE, KaK U
B CYXONYTHBIX Bolickax. OHO CKJIaIIBaJIOCh U3 TIPOBH-
aHTa, BBIIABaEMOTO HATYpOW, W MPUBAPOYHBIX IECHET
JUIS TIOKYTIKM Msica, OBOLIEH, coiu U mpunpas. HekoTo-
pble KOMaH/bl, IPEUMYIIECTBEHHO yueOHble (yueOHO-
CTpENKOBas, yueOHO-apTUIepUiickas W Jp.), MOIy-
Yajgu OKJaJ IMPUBApOYHBIX JICHET, YBEIMYCHHBIH Ha
50%.

3abosieBaHMs IIBIHTO# 3aCTaBISUTH HHOTIA MpHoOe-
raTh K OpraHu3aliy CIeIHATBHBIX MeponpusiTHid. Tak,
Hanpumep, B 1855 r. HHCIIEKTOPCKIM JTenapTaMeHTOM
OBLT H3/IaH IIUPKYIISIP O 3aTOTOBKE 3€JICHU B HATYPE IS
OTITyCKa e¢ Ha CyJa BO BpeMs TUIAaBAHUS U IIPH CTOSHKE
Ha peiige B iepuon ¢ 20.VI mo 20.X (BMecTo KBammeHOH
kamryctel). [To3maee (B 1870 1., a 3atem B 1891 1.) aTH
HOPMBI BBIJIa4H 3€JIeHH ObUIM yBenuueHsl. [locnennue
JIeHICTBOBAJIU JI0 IEPBOM MUPOBOU BOMHEL. B cocras 3a-
TOTOBJISIEMO# 3€JIEHH, B 3aBUCUMOCTH OT CE€30Ha, BXO-
JIUJIH JTyK, MOPKOBB, KaIycTa, Kaprodens, a BECHOH 1 B
Havaje JeTa, — AUKopacTymias (I1aBeiib) U OrOpOoIHAsS
3eJIeHb (IIIHAT), @ TAaK)Ke 00TBA OTOPOJHBIX KYJIBTYP.

B magane 80-X romoB mpomuroro BeKa SIOHIIBI
pa3paboTany rocyaapcTBEHHBIN MPOEKT, LENBI0 KOTO-
pOro CcTaio ymydiieHHe ITUTaHksI HACSICHUS TS pelle-
HUS TIPOOIIEM CO 310poBbeM. IMEHHO 3TOT IPOEKT ITo-
JIOXKWJI Ha4yajo MCIIOJIb30BAaHHS OOIIECTBOM TaK Ha3bl-
BaeMOro «(pyHKIIMOHAILHOTOY» TUTAHUSL.

Apwmetickoe 1 pII0TCKOE TUTaHIE, OCHOBHBIE KOM-
TOHEHTHI KOTOPOT0 OBLIM OmpeseneHsl eme [leTpos-
CKHUMH YKa3zaMHM 3aJI0JIr0 JI0 3TOTO TIOJIOKHIIO HAYaJOo
BHEJ[PEHHIO TAKOTO MUTaHHsI B MOBCEIHEBHYIO )KHU3Hb
poccusiH.

Konnenust gyHKunoHansHOro mnutanust B EB-
porie crana pa3BuBaTbesi ¢ cepenunbl 90-x rogoB XX
Beka. B 1995—1998 roxax Ob11 pa3paboTaH UTOTOBBII
JIOKyMEHT, IOJTy4uBIINK Ha3BaHHue «HaydHast KoHIeI-
st QYHKIMOHAIBHBIX IPOAYKTOB ITUTaHMs B EBpomnie»
(Scientific Concepts of Functions Food in Europe). B
9TOM JIOKYMEHTE MPEJCTABICHO 0000IICHHOE MHEHHE
€BPONEHUCKHX CIIENHAINCTOB MO MpobieMe QyHKIHO-
HAJIBHOTO THUTAHWS, BKIOYAs TEPMUHOJIOTHYCCKHE,
TEXHOJIOTHIECKHE aCTEKThI M IEPCIIEKTUBBI Pa3BUTHSA
9TO# 06J1acTH NUINEeBON uHAyCTpHu [4-7].
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https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D0%BB-%D0%B8%D0%BD%D1%82%D0%B5%D0%BD%D0%B4%D0%B0%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%B5%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B9%D0%BD%D0%B0_1812_%D0%B3%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%B5%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B9%D0%BD%D0%B0_1812_%D0%B3%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%B9_%D0%B8%D0%BC%D0%BF%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B1%D0%B5%D0%BB%D1%8C_%D0%BE_%D1%80%D0%B0%D0%BD%D0%B3%D0%B0%D1%85
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D0%BB-%D0%BB%D0%B5%D0%B9%D1%82%D0%B5%D0%BD%D0%B0%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%86%D0%B5-%D0%B0%D0%B4%D0%BC%D0%B8%D1%80%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%86%D0%B5-%D0%B0%D0%B4%D0%BC%D0%B8%D1%80%D0%B0%D0%BB
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B nacrosimee Bpems B Poccun 3anoskeHa M ak-
THUBHO pPeajM3yeTCs 3aKOHOAaTeIbHas 0a3a Mpearnockl-
JIOK K Pa3BUTHIO (DYHKUHOHAJIBHBIX MPOAYKTOB MHUTA-
HU. B cTpane neiicTByroT dhenepanbHbie 3aKOHHI (TEX-
HUYECKHE pETJIaMEHTBHI), HallMOHAJIbHbIC u
MEKIOCYIapCTBEHHbBIE CTaHAAPTHI, KOTOPBIE HEOOXO-
VMBI IJIs1 TOCYJapCTBEHHOTO PEryJIHUpPOBaHUS HPOU3-
BOJICTBA M OOpAILCHUS TPYIIIBI CIEHATH3NPOBAHHOMN
MPOTYKIUH.

Tak, yxxe B 2005 roxy Obu1 ommyONMKOBaH HalMo-
HanbHbIN cTannapt [OCT P 52349-2005 «IIpomykTsl
numieBble. [IponykTel muineBble (yHKIHMOHAJIBHBIE.
Tepmunsl u onpexaeneHus». CoriacHo 3TOMY CTaH-
JIapTy, (QyHKIHOHAJIBHBIA MHUIIEBOH HMPOJYKT — 3TO
MHIIEBOH HPOJYKT, NMpeAHa3sHaYeHHBIN Ui cucrema-
THYECKOTO YIOTPEOICHNS B COCTABE MUIIEBBIX PaIIHo-
HOB BCEMH BO3PACTHBIMHU T'PYIIIaMH 37J0POBOTO Hace-
JICHUSI, CHIDKAIOIMH PUCK Pa3BUTHA 3a00JI€BaHNH, CBA-
3aHHBIX C MUTAaHHEM, COXPAHSIONINN U yIyqIIalonIni
3/I0POBBE 3a CUCT HAIMYMUS B €r0 COCTaBe (PU3HMOJIOTH-
4eCKH (DYHKLMOHAJIBHBIX MUILEBBIX HHIPEIUCHTOB.

WHpIMH crioBaMH, TPOAYKTHI (DYHKIIMOHAIBHOTO
MHUTaHHS — 3TO 0co0ast TPyIIa, KOTOpast He OTHOCHUTCS
K KaTeropHu JIEKapCTBEHHBIX MpenaparoB u JieuyeOHOM
UM, XOTS X UCTIOJIB3YETCS ISl YITydIleHus: (QYHKIH-
OHUPOBAHMS CUCTEM OpraHW3Ma M MOBBIIICHUS 310pO-
BbS 4enoBeka. [109ToMy OHHM 3aHHMArOT MPOMEXKYTOU-
HOE MECTO MEXIy OOBIYHBIMH IPOIYKTaMH, M3TOTOB-
JEHHBIMH 110  TPAaAWLIHOHHOM  TEXHOJOTWH, U
MPOIYKTaMH JICUEOHOTO INTAHUSL.

Konnenrpanyun QyHKIMOHAIBHBIX HWHIPEINEH-
TOB, NMPHUCYTCTBYIOUINX B ()YHKIIMOHAIBHBIX MPOIYK-
Tax ¥ OKa3bIBAIOIUX PEryJupyloliee AeiicTBUe Ha Op-
raHU3M 4eJlOBeKa, OJIM3KK K ONTUMAJIbHBIM, (hH3HOJIO-
TMYECKUM, M TOITOMY Ta KHE HPOJYKTHI MOTYT
NPUHAMATBCSL HeompeaeieHHo jgonro. Mcxoms wu3
3TOTr0, NHUIIEBOW NPOJYKT MOXKET OBITh OTHECEH K pa3-
psny GYHKIMOHANBHBIX, €CJIN COJIep)KaHHEe B HEM OHO-
ycBOsieMOro (pyHKIMOHAJIBHOTO WHIPEAMEHTa HaXo-
nurcest B ipenenax 10—50% cpenneit cyrouHoi motped-
HOCTH B COOTBETCTBYIOIIIEM HYTPHEHTE.

K ¢yHKIMOHATBHEIM MPOIYKTaM MTUTAHHUS OTHO-
CATCS TMEeTHYECKHE, J1e4eOHO-TIPOPHUIAKTHIECKHE, Te-
POAMETHYECKUE NPOJYKTHI MUTAHUS, TPOJYKTHI UTA-
HUS JUIs JIeTei, CIIOPTCMEHOB, KOCMOHABTOB, JIIOJICH,
paboTaMX B IKCTPEMANIbHBIX YCIOBUSX, U T. 1. K
JETHYECKOMY, NPOGHIAKTUIECKOMY IHTAHUIO HWIIU
JIMETOTEepAN OTHOCSATCS IPOIYKTHI IIUTAHUS, TPUME-
HSIeMble TIPH PA3JIMYHBIX 3a00JIEBaHUSAX, KOTOPHIE B

KOMIUIEKCE C JICUCOHBIMH MEPOIPHATHSIMHU CII0CO0-
CTBYIOT BOCCTaHOBJICHUIO )KN3HEHHBIX (QyHKIMIT opra-
Hu3Ma OonbHOTrO. [IpomyKTHI, BXOASIINE B TUETHI, CO-
CTaBIIAIOT CYTOYHBIH IHIIEBON PAIIIOH ¢ KOHKPETHBIM
ne4eOHBIM Ha3HAYCHUEM.

OcHOBHOE BHIMaHUE TIPH Pa3paboOTKe U CO3IaHIH
(YHKIIMOHATBHBIX IPOLYKTOB MUTAHUS yIEIACTCSA Me-
JIKO-OMOJIOTHIECKAM TpeOOBaHMSIM K pa3padaTbiBac-
MBIM NIPOAYKTaM, HHTPEANCHTaM U 100aBKaM, BXOAS-
IIUM B UX COCTaB.

Taxum o6pazom, nepron IleTpoBckoit ncropuu, B
YaCTHOCTH, o0OeclieueHne CoJIIaT U MaTpocoB «(yHK-
LMOHAJIBHBIM» MUTAaHUEM U CETOAHS MOXET CIYXKHTh
OIpEe/IEeIeHHBIM UCTOYHUKOM JUIsl 0O0CYKACHUS U Pop-
MHUPOBaHHS 37I0pOBOT0 00pa3a >KU3HU POCCHSIH.
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TEOPETUYECKWI AHAJIN3 AT AIOIIEN CESAJIKM 11 TOCEBA CEMSH B JIECHBIX
KPYI'OBbIX INTOMHHUKAX
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THEORETICAL ANALYSIS OF A WALKING SEED DRILL FOR SOWING SEEDS IN FOREST
CIRCLE NURSERY

Annomayus

CoepemeHHoe JlecHoe NUMOMHUYECKoe X035UCME0 O0NNCHO Obimb KOMNJNEKCHbIM, COCMOAWUM 6 NMOM ducie
U U3 MAjlblX 1€CHbIX NUMOMHUKOB, 8blNOJIHAIOWUX (I)yHKL;uu sblpawjueanus nocaooyHo20 Mmamepuaia ()p€8€CHblx u
KycmapHUKoe6olx pacmeHuﬁ cneyuanibHoco  HA3HAYeHUus  Uuiu npu6ﬂu9fceHHble K mecmam mMaccosoco
JIECOKYIbMYPHO20 npou360()cm6a. Co3zoanue Manvix 1eCHbIX NUMOMHUKOS OO0JIICHO ocywecmeisiemcs ¢ noJaHbIM
UCNOIL308AHUEM COBPEMEHHOU MA20801U, NOUB00Opabamvléarowell u 1ecokyibmypHou mexuuku. Haubonee nonuo
oImum mpe606aHuﬂM omeedarom JleCHble Kpy2oeble NUMOMHUKU, 0151 NOBLLULEHUS Mexanuayuu evlpaujueanus
nocaooyno20 Mmamepuaia 6 KOmopbolx, Ovla pa3pa60maHa wazarouwias ceslika u npoeedeH ee meopemuqecmni
aAHAlIUus.

Abstract

Modern forestry nursery should be complex, including small forest nurseries that perform the functions of
growing planting material of woody and shrub plants for special purposes or close to places of mass forestry
production. The creation of small forest nurseries should be carried out with full use of modern traction, tillage
and forestry equipment. Forest circular nurseries meet these requirements most fully, in order to increase the
mechanization of growing planting material, a walking seeder was developed and its theoretical analysis was
carried out.

Knroueenie cnosa: J1eCcCO0B80CCMAHOBIEHUE, JIeCHOU prZOBOﬁ NUMOMHRUK, wiazarouias cesjikd, meopemuttec;cuﬁ
ARAIU3, 3d6UCUMOCMb, HCECMKOCNb NPYIUCUH.

Keywords: reforestation, forest circular nursery, walking seeder, theoretical analysis, dependence, spring
rate.

J1nst moceBa ceMsiH B JIECHBIX MEXaHU3MPOBAHHBIX laratomas cesutka [3, c¢. 162] umeer pamy 1 ¢
KpyroBbix muroMHukax [1, c¢. 113; 2, ¢. 89, 4, ¢. 35]  KecTKO 3aKperieHHbIMH Ha HeH CTOWKaMu 2 B
Obuta pa3paboTaHa KOHCTPYKILMS IIArarollel CEessIKM  KOTOPBIX Ha MOJYOCSIX 3 ¢ BO3MOXKHOCTBIO CBOOOTHOTO
(puc. 1). BpAIIeHHsI YCTAHOBIICHBI BBICEBAIOIIME YCTPOUCTBA 4.

Puynox 1. Buo obwuil waearowetl cesiku.
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BeiceBatomiee ycTpoicTBo 4 (pHC. 2) BBIMOIHCHO

B Bujae Oapabana 5 c ceMeHHOH Kamepoil, Ha

LIIMHAPHUYECKON TOBEPXHOCTU KOTOPOTO PABHOMEPHO

B OJHON BEPTUKAJIBHOM IIJIOCKOCTU YEpe3 paBHOE

paccTosiHUE B OTBEPCTHSAX 6 yCTAaHOBIICHBI IOCEBHBIC
73

MaNbIbl /, @ HAa COUIAX 8 )KECTKO 3aKperuicH 000z 9
umeromuii orBepcetuss 10 mox moceBHBIC MANbIBL / U
OCHAIlCHHBIN rpyHTO3arenamMu 11. BriceBaroiee
ycTpoiicTBO 4 B OOKOBOM HYacTH OCHAIIEHO
3arpy304HBIM OTBepcTHEeM 12 ¢ kppimkoi 13.

7

Pucynok 2. Beicesarowee ycmpoticmego: a) 2nasHulii 6uo, 0) uo cooky.

Kaxprit moceBHo# masen 7 (puc. 3) BHIMOIHEH B
BHUJIE cTakaHa ¢ yropoMm 14 1 otBepcTreM 15 B 60koBOH

MONPYKUHEHHOH Kpbimkoit 17. [loceBHoii maery 7
YCTaHOBIICH B OTBepcTHH 6 OapabaHa 5 mo cpencrBam
mpyxuH 18.

)

7 Y3

Pucynox 3. Ilocesnoii naney.

yacTH ¥ OCHAIICH yIOpHOW Tmraiboit 16 ¢
1%
B
[laratomast cesnaka padoTaeT  CIEAYIOINM
obpazom.

[lepen Hauaiom paboTH! Ha pamy TpakTopa 1 (puc.
3) 1Mo cpesCTBaM CTOEK 2 YCTaHABJIMBAIO HEOOXOANMOE
YHCIIO BBICEBAIOIINX YCTPOWCTB 4 paBHOE KOJIUYECTBY
CTPOK IIOCEBa M 3arpy’kaloT CEMeHa B CEMEHHbIC
KaMephl BHICEBAIOIETO YCTPOHUCTBA 4 uepe3 OTBEpCTUS
12. Tlocne 3arpy3ku ceMsiH OoTBepCTHs 12 3aKpbIBAIOT
kppiukamu 13, Jlanee  mararomas — cesuika
YCTaHABIMBACTCS HA IOCEBHYIO IOJOCY M TPAKTOP
HAYUHACT ABUXXCHHC.

IIpennoxeHHass KOHCTPYKLUS LLIAraloIen CesIKu
HO3BOJIUT TPOM3BOJMTH IIOCEB CEMSH PAaBHOMEPHO
4yepe3 OIMHAKOBOE pAcCTOSIHUE HE3aBHCHUMO OT

paadyca TIOBOpPOTa IIOCEBHOW JIEHTHI
JICCHOT'O IMTOMHUKA.

Jli1st onipeieneHust xKeCTKOCTU MIPYKUH IIOCEBHBIX
NaJIbIIEB BOCTIOJB3YEMCA U3BECTHBIM 3AKOHOM FyKa.

KPYTOBOTO

_ Feenxu
MK ppyw = - 1)
e Kppyx JKECTKOCTh TPYXKHHBI TOCEBHOIO
H
Tasbla, —;
M
m —  4YHCIO  BBICEBAIOIINX  YCTPOHCTB

OJHOBPEMEHHO 3aKPEIUICHHBIX Ha paMme IIararomeit
CESIIKH;

F.een — CHJIA JABJICHUS CESUIKU HA IPYHT, H;

[ — cBOOOHBII X0/ TOCEBHOTO MaJbla Mararonen
CESJIKM (3aBHCUT OT KOHCTPYKTHBHBIX OCOOEHHOCTEH
CESUIIKH), M.
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VuurteiBas TOT (l)aKT, YTO IIOCEBHOI najici
YCTAaHOBJICH B OTBEPCTUU 6apa6aHa o cpeacrBam

IMPYKUH, a MPYKUHBI BBITIOJTHCHBI BUTBIMU
OUIMHAPUYCCKUMU, TOrJa:
Gdj
Koapyne = o2 @
Py’ 8ndgur

rone G — MOIynb caBUra (3aBUCHT OT MAapKu
Marepuaa U3rOTOBJICHHS TPYKHUHBI);
d o5~ AMAMETP TPOBOJIOKH, M;
d3,, — muameTp BUTKA OPYXKUHEI, M;
N — KOJIMYECTBO BUTKOB B IIPYKUHE.
Cua [MaBJICHUS CCSUIKM Ha TPYHT OIPEACTUTCS
CJICIYIOLIMM 00pa3oM:
Feenxu = g(MpaMbl +(m+1)-
M roiin + M - Mgy).
N
E:enxn = g(MpaMbl + MCToﬁKH + (5)
m(MCToﬁKM + MBY))-
IMoxacraBum Beipakenusi (2) u (5) B ypaBuenue (1),
MOJTYYUM:

(4)

Gdépos _
8nd3,, (6)
g(MpaMbl+MCT0ﬁKu+m(MCT0FIKu+MBy))
ml '
[Ipeobpazyem:
8nG oo = 9 (M +
d}?l}[T ml paMbl CTOHUKH (7)
m(MCToﬁKM + MBY))-
Beipakenne (8) moOKa3bBaeT  3aBHCHMOCTb

TeOMETPUUYECKUX U (PU3NYECKUX MapaMeTpoB MPYKUH

UDK 331.45

IIOCCBHBIX IAJIBICB OT (1)I/I3I/I"IGCKI/IX U reOMETPUICCKUX
napaMeTpoB marafomeﬁ CCAJIKHU.

3
4 _ 9diur
dnpos ~ gneml (MpaMhI + MCToﬁKu + (8)

m(MCToﬁKu + MBY)) '
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JUSTIFICATION OF FUNCTIONAL CONNECTION OF EFFICIENCY CRITERIA AND RATING OF
OCCUPATIONAL SAFETY OF ENTERPRISE

3aukuna JI.1I1.
Joneykuil HayuoHaNbHBILL YHUGEPCUMEM IKOHOMUKU U mopeoeau umenu Muxauna Tyzan-bapanosckozo

OBOCHOBAHME ®YHKIIMOHAJBLHOM CBSI3U KPUTEPUS D®P®EKTUBHOCTH U CTENNEHA
BE3OINACHOCTHU TPYJA HPEANIPUATUA

Abstract.

As the title implies the article describes parameters that influence the occupational safety and the amount of
profit of enterprise. Attempts are made to describe mathematically of functional connection of efficiency criteria
and rating of occupational safety of enterprise. On the example of mining enterprise PISC «Kryvbaszalizrudkomy,
optimal and maximum amount of profit and the value of efficiency of occupational health and safety management
systems have been determined. It is concluded that in order to select the optimal solution, the economic mecha-
nisms of measures to improve occupational safety should be determined primarily by the economic expression of
the social importance of occupational safety.

Annomauyus.

B cmamve paccmompenuvt noxazamenu, enusirowiue Ha Oe30NACHOCMb MPYod, U HA GeTUYUHY NPUOBLIU Npeo-
npusmusi. [IpeOnpunsama nonvlmka MamemamuiecKko20 OnUCaAHus QYHKYUOHANbHOU C853U Kpumepus d¢h@dexmus-
HOCmU U cmenenu bezonachocmu mpyoa npeonpusmus. Ha npumepe eopnozo npeonpusmuss OAO «Kpugbaccoice-
Jle3py0KOM)) onpe()eﬂeubl onmuMailbHble U MAKCUMAJIbHblE noKA3ameiu npu6bmu U 6eIUYUHbL 3¢¢e1<muenocmu
dyHKyuonuposanus cucmemul ynpasienus oxpanou mpyoa. Coenam 81800, YUMo € Yeabio 8bl00Pa ONMUMATLHO2O
peutenusl, IKOHOMUUECKUe MEXAHU3MbL MEPONPUIIULL NO YIVHUEHUIO OE30nACHOCmU MPYyOa OOIICHbL onpede-
JAMbCA npeofcde 6Cec0, IKOHOMUHYECKUM 6blpANCEHUEM COYUUATbHO20 3HAYECHUA OXPAHbl mpy()a.

Keywords: occupational safety, injury, business profits, functional connection

Knroueswte cnosa: bezonacnocms mpyoa, mpagmul, npubbiisb, QYHKYUOHATbHAS C853b
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Introduction. Mining companies are a complex
large-scale production system with particularly danger-
ous working conditions due to explosive and flamma-
ble properties, landslides and so on. Unforeseen (sud-
den) changes in mining and geological conditions or
natural forces, non-compliance with industrial safety
rules or improper actions by workers can have a severe
eggect, which in some cases is accompanied by numer-
ous fatalities. Undoubtedly, the solution to this problem
is impossible without a detailed analysis of the causes
and consequences of injuries, on the basis of which the
theoretical foundations of incident prevention are es-
tablished.

An important question is brought up in to the
works [1, p. 692; 2, pp. 97-104]: how regular (predict-
able) or accidental are the cases of occupational inju-
ries. On the one hand, an accident is a single event that
cannot always be predicted or forecasted. However,
analysis and practice show that by the nature of their
origin, accidents are determined and are confirmed by
the recurrence of causes and circumstances.

In the work [3, p. 1] the emphasis is placed on the
fact that the «currenty indicators for assessing the state
of general injuries: the frequency and severity of inju-
ries and disability, have a significant disadvantage be-
cause they do not take into account the state of work-
places and equipment; measures taken, etc.

It is known that the frequency of injuries in enter-
prises is subject to the regularity:

—which resembles a pyramid [G. Henry], based on
violations (risks) that occur in enterprises, above are
micro-injuries, a degree above are injuries with tempo-
rary disability, and closer to the top are events with se-
rious consequences;

—a lot of accidents usually predict the more severe
ones, which makes it possible to assess the likelihood
of accidents.

The study of accidents will help the company to
adjust the conditions that lead to accidents, thereby re-
ducing the likelihood of damage (losses). The most
common interpretation of the triangle of the relation-
ship between potentially dangerous situations and inju-
ries is explained by F. Byrd [4, p. 7], i.e.:

— 600 eliminated causes of potentially dangerous
cases result in the prevention of 30 cases of property
damage;

— 10 cases of minor injuries and 1 case of serious
injuries.

In particular, other grounds for dangerous inci-
dents should be analysed for this purpose. At the same
time, the research aimed at identifying the root causes
of accidents at work should be performed directly at
each mining company, taking into account its specifics.

Predictors of technical injuries with loss of work-
ing time and fatal consequences are [5, pp. 443-445; 6,
pp. 14-20]:

— unsatisfactory technical condition of production
facilities and assets (3.6% and 2.5%);

— structural shortcomings of the assets (1,2%);

— imperfection of the technological process, its
non-compliance with safety requirements (1,0%).

In view of the above, it was concluded that the
causes of accidents are circumstances in which the em-
ployee is forced to perform dangerous actions that re-
sult in incidents, injuries and accidents. Involuntary
breaches of safety requirements are the result of cir-
cumstances created by managers at all levels of the en-
terprise and in the admission of employees to processes
and operations in which they knowingly violate safety
requirements with the study of labour organization).

According to leading occupational safety special-
ists, the main factor in the prevention of occupational
injuries at Kryvbas mines today is the development and
introduction of new advanced equipment and technol-
ogy of iron ore mining. At the same time, such effective
measures as the organization of work, increasing the
level of hygienic knowledge, the role and responsibili-
ties of the employer, the role of the human factor that
improves occupational safety, etc. are not taken into ac-
count. Thus, the experience of Sweden shows that
health and safety measures can result in positive finan-
cial results of the company. A study of 108 companies
found that investment in health and safety resulted in
lower absenteeism due to illness and increased produc-
tivity. The payback period of the measures averaged
three years. Thus, there is a need to improve occupa-
tional safety policy.

Formulation of the goals of the article. An im-
portant condition for influencing occupational safety is
the scale of incentives, the direct link between the
measures and the financial result, effective goal setting
and so on. Given the above, there is a need to find new
ways to improve the organizational and technical sup-
port of occupational safety.

Presentation of the main research material. Fi-
nancing of preventive measures for occupational safety
by the enterprise is the necessary factor in the process
of organizing the production process is the. A positive
point in determining and confirming the technical fea-
sibility and economic feasibility of the adopted
measures for occupational safety is to calculate the ef-
fect of implementation. Thus, occupational safety
should be considered a derivative of the effectiveness
of a set of preventive measures. The basis for the devel-
opment of such a set of measures is a comprehensive
analysis of injuries. The research involves the study of
a group of factors and indicators. The basic ones are the
causes and circumstances, sources of injuries; type of
incidents; consequences of injuries; etc. Thus, we will
determine the optimal and maximum indicators of risk,
profit and efficiency of the occupational safety man-
agement system on the example of the mining enter-
prise PJSC «Kryvbaszalizrudkomy. Let's process the
statistical data of PJSC «Kryvbaszalizorudkomy, which
contain the parameters of profit and risk for a certain
period of time (Table 1 and Fig. 1).
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Table 1
Statistical data of PJSC «Kryvbaszalizrudkomy for the period 2009-2016
Years Input variable (profit, UAH) Output variable
2010 11,97-108 40000
2011 18,03-108 37500
2012 7,72-108 51840
2013 9,41-108 51840
2014 12,56°108 25920
2015 9,41-108 23040
2016 13,00-108 25920

The results of statistical and calculated from the regression equation values of the dependence of profit on
risk are presented graphically in Fig. 1 and the following results of regression analysis are obtained.
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Fig. 1. Dependence of the company's profit on the risk of accidents

The equation of the quadratic regression line has the following form:

y =-1113632130+140511- X —~1,938-X*, M

where X — risk; y — profit, UAH
Let's estimate statistical significance of model coefficients.
According to the calculation, the index of determination is equal to:

R* =0,8285. @
The multifactor correlation coefficient is:
R=0,91. €))

To determine the significance of the regression equation Fisher's criterion is used, which is calculated by the
formula:

_ R® n-m_ 08285 5-3
1-R*m-1 1-0,82853-1
where n — sample size; m —number of parameters in the regression equation.
For the level of reliability P = 0.75 critical value is FKp (0,25;2;2) =3,0.

483 (4)

Thus, for the level of reliability P = 0,75 there is an inequality F = 4,83 > FKp = 3,0, i.e. the regression

equation is significant.
According to equation (1), the dependence of profit (y) on risk (X) is given by the quadratic dependence:

y =a+bx+ox’, 5)

Obviously, the dependence (5) is extreme, i.e. at a nominal value of risk, the profit will be maximum. In other
words, with little risk, a lot of money is spent on reducing the likelihood of hazards (accidents) affecting profits.
On the other hand, if the value of risk is large, the profit will decrease due to the cost of risk (accidents) compen-
sation, as the probability of their occurrence will be significant, which imposes restrictions on the parameters of

the parabola (1). Then C < 0 , since the branches of the parabola are directed downwards. Let us find the maxi-
mum of function (1):
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y'=b+2CX=0, (6)
that is,
b
Xo = S U]

since X>0and C<0 then b>0

Let’s Consider the function that determines the level of efficiency of the occupational safety management
system:

K
7= u . ECB ) (8)
X
In the first step, we will assume that they do not depend on the risk parameter (x). It is obvious that, given
(5), at a certain amount of risk there will be a maximum level of efficiency of the occupational safety management
system. Therefore, we will find the extremum of function (8).
Let’s substitute (5) into (8):

2
Z:(a+bx+cx )K""-ECB, o
Then, given that: "
2:K—ZECB—b, 7.K, -ECB=1-b,7=1-K, -ECB+b,
We will find the m:;(imum value of the level of efficiency of the occupational safety management system:
Zoax = 2o * K, "ECB +b, 2 =2Jac-K, -ECB+b. (10)

Let us determine the maximum value of the efficiency of the occupational safety management system. There-
fore, according to the necessary condition for the existence of the extremum, we calculate the derivative of the
function and equate it to zero:

;1 3243743123 0, g @
X
Solving equation (11), we will find the value of the degree of risk of accidents:
X, = 23982, (12)

Thus, according to a sufficient condition of existence of an extremum, we will find a sign of a derivative of
the second order:
2-3243743123

X3 | x=23982

which means the presence of the maximum of the function.
Let us find the maximum value of the function:

Zx = 2(23982) = _ % +40927,5—0,564- 23982 =138759 UAH. (13)

Thus, at the risk of accidents and / or occupational diseases, which is determined by the value (11), the effi-
ciency of the OEMS is maximum and equal to (13).

In the future, we will investigate the dependence of the profit of the enterprise PJSC «Kryvbaszalizorudkomy
on the efficiency of the OEMS. For this purpose, formulas (1) and (2) are represented as a parametric record of
the desired dependence:

2"(23982) = — =-47-10° <0,

y =-1113632130+140511- x —1,938- x?

3243743123
Z=-——"""""1409275-0,564- X (14
X .

If we exclude the parameter x from the system (14), we will find the necessary dependence of the profit (y)
on the efficiency of the OEMS (z). However, when obtaining an analytical record, such dependences cause certain
difficulties associated with algebraic transformations. A graph of the dependence of profit (y) on the efficiency of
the OEMS (z) is shown in fig. 2
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Fig. 2. Dependence of profit on the efficiency of OEMS

Analysis of the graph shown in Fig. 2, indicates
that we have a curve in the form of a «loop», i.e. the
investigated function is ambiguous. At the initial values
of the risk of accidents and / or occupational diseases
(X) movement is carried out on the lower branch of the
«loopy», reaching the extreme position. As the effi-

ciency of the OEMS (z) increases, the profit (y) in-
creases. Then, as the value increases, the value contin-
ues to increase, reaching the highest value, but z begins
to decrease. However, a further increase of risk (x)
leads to a decrease in both the efficiency of the OEMS
(2) and the profit (y).

Solving equation (14), we will find:

X ~36252.

Substituting (9) into (8), we will find the required values:

7, ~11534, y__

Thus, with the efficiency of the OEMS, a nominal
value, the profit reaches the highest value. However,
formula (14) allows you to calculate the highest possi-
ble efficiency of the OEMS and the profit that will take
place.

~143323850C

To do this, let us again use the necessary condition
for the existence of the extremum of the function, but
calculate the derivative of the parametrically given
function, assuming that the efficiency of the OEMS de-
pends on the profit:

, 3243743123 0564
z'(x) x*
2(y)=——== =0 (15)
y'(x)  140511-3876-x
Solving equation (15), we will find:
X, ~ 23982 (16)

Substituting (16) into (11), we will find the required values:

7 ~13876, y, ~114148395(

Thus, the maximum value of profit is 13876 with
the optimal value of the efficiency of OEMS -
114148395 UAH. It is important to emphasize that the
highest degree of occupational safety is achieved if the
whole set of indicators is within acceptable limits (i.e.
threshold values of one indicator are not to the detri-
ment of others).

Conclusions. Summing up, when considering the
effectiveness of management decisions in the field of
occupational safety, it is necessary to take into account
the fact that the costs of occupational safety in principle
can not directly generate profit, because they are ancil-
lary to production and not directly related to production
and sales of goods. However, occupational safety
measures are not purely costly or unprofitable. It should

be borne in mind that the production of goods (services)
involves an increase in income, and measures for occu-
pational safety and / or safety of production — losses
mitigation. Thus, the sum of direct and indirect losses
is the total loss from the adverse event. If as a result of
the carried-out actions the hypothetical adverse event
did not occur, it is possible to speak about the averted
damage. Therefore, the cost of harm prevention is equal
to the total loss from the realization of the potential dan-
ger. This is a hypothetical damage from a hypothetical
accident or mishap. Thus, the difference between injury
prevention and the actual direct costs of occupational
safety measures form a kind of «income» from these
measures.
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RENEWABLE ENERGY SOURCES

Annomauyus.

ﬂaHHa}l cmamovs noceAuena anaiusy 60300HOGISAEMbIX UCHOYHUKOS oHepeuu, a maxatce ux 83AUMOOCUCNEUIO
¢ 9KOHOMUKOII. HeﬂbiO OAHHO20 UCCAEO08AHUSL ABNACMCS BbISICHEHUE Cyuecmeo8aHtusl aibmepHamueHblx UCmou-
HUKO6 SHepcuu. bBvinu ucnonvzosanwi Cﬂedyiomue Memoobl UCCIEO0B8AHUA: Mode/mpoeanue, aHaaus, cuHmes, a

makxotce 3u3yaﬂu3auuﬂ I’lpO@O()uMblx ucmedoeaHuﬁ.
Abstract.

This article is devoted to the analysis of renewable energy sources, as well as their interaction with the econ-
omy. The purpose of this study is to clarify the existence of alternative energy sources. The following research
methods were used: modeling, analysis, synthesis, as well as visualization of ongoing research.

Knioueguvie cnoea:QHepewz, KOHCMpYKYyuu, dHepeemuka, 6030}/)6, yacmuysl, aliomepHamueHvle UCIMOYHUKU.
Keywords:Energy, structures, energy, air, particles, alternative sources.

Bce B mupe - 310 3Heprus. JHeprus sBIseTCs OC-
HOBOM Bcero. DHEpreTHYECKUe KPU3HUChI CTaIU HEOTh-
EeMIIEMOH 9aCThIO TII00ATBHBIX MTPOOIEM COBPEMEHHOM
MHPOBOIi 95KOHOMHUKH. JlaHHBII pedepar MocBsILeH Bo-
HpOC&M, CBs3aHHBIX C BO3MOXXHBIM peHIeHI/IeM ﬂaHHOﬁ
MpoOJIeMbI TTyTeM HCTOIb30BaHUSI BO300OHOBIISEMBIX
WCTOYHUKOB OSHepruu. J[is Hayama cieayer paso-
OpaThCsi ¢ TEM, YTO Ke TaKoe BO30OHOBIsieMas dHEp-
rusi. Bo3oOHOBIIsIeMast 3HEPTHS - 3TO Ta SHEPTHS, KOTO-
past moObIBacTCS W3 MOIMOJHAEMBIX WIH Hencdeprae-
MBIX HCTOYHHKOB UenoBeuecTBO HYXKJaeTcsl B
JJIEKTPOIHEPTUH, IPUYEM MOTPEOHOCTH B HEH BO3pac-
TalOT C KaX/bIM JHEM. YUYUTBIBAsl, UTO 3aIachl TPaJH-
LUMOHHOT'O NPUPOJHOrO TOIUIMBA OIPAaHUYEHBI, KaK U
3amachl s;IEPHOTO TOIUIMBA, TO CErOJIHS OYEHb BAXKHO
HaﬁTI/I BBITOIHBIC HWCTOYHHUKHN 3HCKTp03HepFI/II/I. Brl-
TOJAHBIC HE TOJIBKO C TOYKHU 3pe1-mﬂ pBIHKa JCIICBOTIO0
TOIIIMBA, HO TAaKXEC C TOYKHU 3peHI/IH l'lpOCTOTI)I KOH-
CTPYKIIMH, HU3KOH CTOMMOCTH MaTE€pUAIOB M JIOJITO-
BEYHOCTH cTaHIi. K BO300OHOBIISIEMBIM MCTOYHHKAM
9HEPTrUU OTHOCST: TUAPOIHEPTHIO, COTHEYHYIO, BETPO-
BYIO, T€OTEPMANIbHYIO, TUAPABIUYECKYIO HHEPIHIO,
SHEPTUI0 MOPCKHUX TEUYEHUMH, BOJIH, MPUIMBOB, TEIUIA

3emuti, OnoMaccy )KHBOTHOTO, PACTHTEIIEHOTO M OBITO-
BOI0 MpPOUCXOXJAEHUsA. B mocnegnue aecsTuiieTus
MHOTHE pPa3BUTHIE CTpaHbl, a TaKXXe I'PYMIbI CTpaH ¢
pa3BUBarONIEHCS 3KOHOMUKON BBIPA3UIIM CUIIBHOE JKe-
JIaHUWE MEePEeNTH Ha HAITMOHAILHOM YPOBHE K UCTIOJB30-
BAaHUIO BO306HOBJ’[HGMBIX HNCTOYHHUKOB SHEPIrUr B paM-
Kax pasiiMYHbIX NOJIUTUIYCCKUX U OKOHOMHUYCCKUX IIPO-
TpaMM.

[ToBeimenue 3pPexTuBHOCTH MEPepabOTKH dHEP-
TUH U €€ UCII0JIb30BaHUE KOHEYHBIMU MOJIb30BATENAMU
MOTYT CHU3UTH IOTPEOJICHHE SHEPTHU HA CAUHUILY
MPOJIYKIUH, KaK 3TO TIOKA3bIBAET OMbIT PsAJa MPOMBILI-
JIEHHO Pa3BUTBIX U HEKOTOPBIX Pa3BUBAIOIINXCS CTPaH.

[obrmienue 3(h(HEeKTUBHOCTH 3JIEKTPOCETH CIIO-
COOCTBYET YIIyUYIICHUIO Ka4ecTBa BO3JyXa M CHIDKE-
HUIO YPOBHS KHCIIOTHOCTH B PETHOHE, a TAKXKE I03BO-
JIA€T 3HAYUTCIIbHO CHU3UTH YPOBCHb IMAPHUKOBBIX I'a-
30B. 3T0 TAKXE CHHMXKACT HUHBECTHUILIMOHHBIC
MOTPEOHOCTH DHEPTETHUECKOTO CEKTOpa HE3aBUCHUMO
OT BaJIOBOTO BHYTPEHHETO MPOAYKTa TOW WM HHOU
CTpaHBbI.



https://doi.org/10.24412/2520-2480-2020-2880-57-58

58 TECHNICAL SCIENCE / «COLLOQUIUM=JOURNAL »## 23(30).2020

JlunepoM B NpPOU3BOACTBE 3JIEKTPOIHEPTUU BO
BceM Mupe sBisieTcst Kutait. OHU CYMTAIOT, YTO BO300-
HOBJISIEMbIE UCTOUHUKHU HHEPTUU OYAYT SABIATHCA HC-
TOYHUKOM SHEpPreTHYecKod Oe30lacHOCTH, a He
TOJIKO KaK CHOCO0 COKpaIlleHHs: BEIOPOCOB yIiiepoaa.
IIprocTaHOBHUTE 3arps3HCHHE BO3AyXa IUTAHUPYET
takoke Kurail. DTa KOHIIENIHS JeMOHCTPHPYET CTPEM-
JICHWE TIPABUTEIBCTBA PACIIPOCTPAHUTE B SHEPreTHIC-
CKOM OailaHce CTpaHbI JOJI0 BO30OHOBISIEMBIX UCTOY-
HUKOB 3Hepruu. CrucremMa BO30OHOBIISIEMBIX UCTOYHH-
KOB DHEPTUU MOXKET OBITh CO3[aHa W HCIIOJIb30BaHA
Be3JIe, I/l TOCTaTOYHO BOJbI, BETPA U COJIHIIA.

«[TonuebecHass uMmepus» pazmeniaeTcs Ha Hep-
BOM CTpOuUKe B MUpPE IO YCTAHOBJIEHHON MOIIHOCTH B
Manoi rugposnepretuxe. Taxxke Kurait npossiser 3a-
UHTEPECOBAHHOCTh B Pa3sBUTUHU BETPOIHEPTETHUKU.
MoxHO 00paTuTh BHUMaHKE, 4TO B 2014 rofy B cTpaHe
OpuT0 co3mano 23,2 I'BT MomHOCTEH BETPSIHBIX DJICK-
TpocTaHui, a yxe Kk 2020 rony mpeamnoJsaraercs 10-
outecs otmetkr B 200 I'Bt TOBKO B 00MaCcTH BETPO-
sHepreTuku. C MeNbl0 COOTHECEHUS MOXKHO 3aMETHTH,
YTO 3TH MACIITA0bl MPOM3BOJCTBA JHEPTHUH COOTHO-
CHMBI C OOIIMMH MOIIHOCTSIMU DJIEKTPOIHEPTETUKH
Poccuiickoit ®denepanun.

«B cTpaHe KJIEHOBOTO JIUCTa», B CBOIO OYepesb,
pa3BUTa THUIPOIHEPreTHKa M BETPO3HEpreTuka. B
cdepe BETPOIHEPreTUKU dTa CTPaHA PACIOIOKMUIACH
Ha 6 MO3UIMHU I10 MTOKA3aTeI0 MPOU3BOAUTEIFHOCTH C
HCIIONIE30BAaHUEM JHEPTrUH BeTpa. 3aHWMas BTOPYIO
cTpouky nocne« [logaebecHoit», yxe B 2006 roxy Ka-
HaJa OTJajla CBOE€ MECTO TakuM cTpaHaM, Kak CILIA u
Bpasumms. Takum ob6paszom, 2014 roxy «CrtpaHa Kap-
HaBAJIOBY 3aHsIa 4-YIO CTPOUKY II0 ITOKa3aTeJsIM yCTa-
HOBJICHHOI MOIITHOCTH B BETPOIHEPTETHKE.

B CIHA nonst BO30OHOBIIIEMON SHEPTHH TIO MPO-
BeJIeHHBIM uccienoBanusiM Ha 2014 rox cocraBuia
13.2% ot obmiero o0bemMa MPOU3BEAECHHON SJEKTPO-
sHepruu. ['eoTepmanbHas 3HEPrus, YHEPTUS COJIHIA U
BETpa - SBJISIOTCS MPHOPUTETHBIMH B 00JIaCTH BO300-
HOBIISICMBIX MCTOYHHKOB YHEPTUH, HA KOTOPBIX OCHO-
BbIBaeTCs reHepauus sHepruu B CLIA.

lepmanus wcciieqyeT U pacimpsier Bce OoIbIe
MacImTaObl pa3BUTHA COJNIHEYHOW SHEPreTHUKH, II0-
CKOJIBKY TPOHM3BOIHUT H IPEOOpPa30OBHIBACT TIIABHYIO
nomo sHeprun u3 Connna. OOBEMBI SHEPTHH, POU3-
Boaumoit u3 BUD B cpok ¢ 2005 mo 2012 rr. Bo3pocin
Oonee uem B 2 pa3sa.

B Poccun sxe npumeuaTeneH B HEOOIBIIIOM KOJIH-
YecTBE TEMII pocTa OOBEMOB IPOM3BOJCTBA YHCTON
SHEPTUH B OKPY>KCHUH JECATH 3asBICHHBIX CTPaH, MO-
CKOJIBKY OCTpPOTO JIe(pHUINTa B 3TOM CEKTOpE HET, ITOT
BOIIPOC HE CTOUT Ha NoBecTke AHA. CKOpPOCTh POCTa B

npoMmexxyTok mexay 2005 mo 2012 rr. cocraBuia
MeHblIe, 4eM 1%, 4To NpUMEpHO NMPHpPaBHUBACTCS K
MIOTPEIIHOCTH M3MEPEHHH. DTO Takke OOBICHICTCS
TeM, 4TO TeppuTopun Poccun o GoJblie yacTu Majo-
OCBOEHHBIE, HO B CBOIO OYepe[b, Iepexo] Ha B0300-
HOBIISIEMYIO YHEPTETHKY MTO3BOJINT 00ECIEUNTh C1a00-
3aceNn¢HHBIC U OTAJICHHBIC TEPPUTOPHUN CTAOMIIBHOM 1
KaueCTBEHHOM IOJayedl S3JEKTPOIHEPTUHU, a TaKKe
COKOHOMHTH OIOIKETHBIE CPENICTBA, KOTOPHIE BBIIEIS-
I0TCS B 3TOH cdepe.

B 3akiroueHne BceMy BBIIICH3I0KEHHOMY MOXKHO
PEe3IOMUPOBATh, YTO YEJIOBEUECTBO CMOXKET JOCTHYD U
o0pecTu MoucTruHe ynucroe Oy yIiee TOIbKO MPHU yCIIo-
BUH HCIIOJIb30BaHUS U aKTHBHOW SKCIIAHCUU BO30OOHOB-
JISIEMBIX UCTOYHHMKOB DHEPI'MM B XHM3HHU Jronei. bes-
YCJIOBHO, HEOCHOPUMBIH IUTIOC BO30OHOBIISIEMBIX WIIN
TaK Ha3bIBAGMBIX AJIbTEPHATHBHBIX UCTOYHUKOB DHEP-
THH 3aKJII0YAeTCsl IMEHHO B TOM, YTO TOJIBKO OHH CIIO-
COOHBI MOJTHOCTHIO HCKITIOYHUTH TPaJUIIUOHHbBIE HCTOY-
HHUKH ¥ CBECTH K MUHHMYMY 3aBHCHMOCTH OT BBE3CH-
HBIX pecypcoB. O0s3aTensHO TpeOyeTcsl MPOSIBICHAE
HaJUIeXKaIlel BHUMATEIbHOCTH K CYOCHANPOBAHUIO
IBTEPHATHBHBIX HICTOYHUKOB DHEPIHHU, HA TOM OCHO-
BaHHH, YTO OHU NPUHHUMAIOT YYaCTHE B CIIACCHUU U 3a-
LIUTE TPAAULIUOHHBIX YHEPTeTHUECKUX PECYPCOB, KO-
TOpBIE, B CBOIO OUEPEb, PACCUMTAHBI HA JOITOBPEMEH-
HyI0 TEHIEHIMIO. Bo0300HOBIsEMBblE HCTOUHUKHU
SHEPruM OJIAroNoy4YHO pa3padaThIBAIOTCS M pa3BUBa-
FOTCS IO Bcell 3emiie. DHEPreTHUECKHil mporpece 0y-
JET TIPOJIOHTUPOBATHCS, YTO MO3BOJIUT BO30OHOBIISIE-
MBIM HCTOYHHKAaM SHEPTHH CTaTh ropa30 KOHKYpEH-
TOCHOCOOHBIMH ~ HA  JHEPreTHYECKOM  IOTIPHIIE.
PazpaboTka, popMupoBaHue, OpraHu3anus 1 3KCILTya-
Talusl NPOEKTOB B cepe anbTepHATUBHBIX MCTOYHH-
KOB DHEPTUH MPEIOCTABUT KOJIOCCATIHHYIO BO3MOXK-
HOCTb COBEPIIHMTH LIAr K MHHOBAIIMOHHOMY Pa3BHTHIO
rocyJapcTB, a TaKKe MOMOXET 3aMETHO YBEIHUYUTh
9KOJIOTHUECKYIO 0€30MacHOCTh 110 BCEMY MUDY.
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SPECIFICATION OF AUTONOMOUS POWER SOURCES

Annomauusn

B cmamve npusooumcs onucanue 0CHOBHBIX U008 UCTNOYHUKOS INEKMPOIHEPLUU, UX OOCMOUHCMEA U HEOO-
cmamku. B nacmoswee epemsa asmonomHble UCMOYHUKY 3]1eKMPOIHEPSUU HA CMAMUYEeCKUX npeodpazosamesx
AensOmes Haubosiee YHUBEPCAlbHbIMU. B cmamve npusedenvt munogvle cxemul 31eKMpoMAUUHHBIX Npeobpaso-
eamerneti ¢ CUHXPOHHBIMU U ACUHXPOHHBIMU 2EHEPAMOPaAMU, UX NPEUMYUecmea u HedoCmamKy o OMHOWEHUIO K

cmamudecKkum npeo6pa3oeameﬂﬂﬂ4.
Abstract

The article describes the main types of electricity sources, their advantages and disadvantages. Currently,
Autonomous power sources based on static converters are the most versatile. The article presents typical schemes
of electric machine converters with synchronous and asynchronous generators, their advantages and disad-

vantages in relation to static converters.

Knruesvte cnosa: Cmamuyeckuii npeobpazogamens, 1eKMPOMAUUHHBIL Npeobpa3oeamens, 6bIXOOHOU
(ﬁuﬂbmp, Maccoea6apumele noxkaszameiu, Ka4ecmeo HaAnpssCerusl.
Keywords: the static converter, the electromachine converter, the target filter, macco-dimensional parame-

ters, quality of a voltage.

B HacTosmee BpeMsi aBTOHOMHBIE HCTOYHHMKH
ANIEKTPOIHEPIMH HA CTATHYECKHX NpeoOpa3oBaTeisix
SIBJISIIOTCSI HanOouiee yHUBepcaabHbIMU. OCHOBHBIE I10-
Ka3aTeJll aBTOHOMHBIX HCTOYHHKOB 3JIEKTPOIHEPTUHU
(AUWD) mpencraBnensl B Tabim.l. IlpenmoururenbHee
XapaKTEPUCTHKH UMEIOT IEKTPOMEXaHUUECKUE TeHe-
paropel (OMI'). B HacTosimiee BpeMs OHH SIBISIFOTCS
Hanboliee YHHBEPCATHHBIM HCTOYHHKOM JICKTPOIHEP-
THH KaK IIEPEeMEHHOT0, TaK U MOCTOSIHHOTO TOKA C IITH-
POKHM JHMAmia30HOM MOIIHOCTEH W HAIPSHKCHHH.
Kpome toro, SMI" uMeroT xopoliue MaccoradapuTHBIX
noka3zareneit (MI'TI), KT, a Tak:xe BBICOKYIO CTETIEHb
0TpabOTaHHOCTH TEXHONOTHH M3roToBIeHHA. OITHAKO
M3-3a HAJIMYHUS BPAIIAIOIINXCS YacTel OHU XapaKTepH-
3YIOTCS CPeTHUM YPOBHEM pecypca.

Onexrpoxumudeckne reaeparopsl (X)) umeror
Beicokuil KIIJ[ u pecypc, OCHOBHBIE UX HEJOCTaTKH:

wioxue MI'TI 1 co)XHOCTh peryjaupoBaHusl napamer-
POB 3JIEKTPOIHEPTHU.

AxxymynsaTopHble O6aTapen (AB) mpumMeHstoTcs B
CAD B OCHOBHOM KakK pe3epBHBIC WM aBapUHHBIE HC-
TOUYHUKH, KaKk 1 DX UMET cpenHuil ypoBeHb pe-
Cypca U OTHOCUTEIBHO BBICOKYIO CTOUMOCTb.

Comueunsie Oarapen (CB) momywaror sHepruio
HEMNOCPEJCTBEHHO W3 OKpPY)KaloLeW cpensl, UMEIT
OoJbIION pecypc, HO TUIOXO IPHCHOCOOIECHBI AT BbI-
COKOJIMHAMHYECKHUX PEXHMOB, HE padoTaroT 0e3 coin-
HEYHOT'O CBETA U UMEIOT BBICOKYIO CTOUMOCTb.

Takum 006pa3oM, Kak BUIHO ¢ Ta0J1. 1, OCHOBY Tiep-
CHEKTHBHI IS MICIIONB30BAHNS B KaueCTBE MCTOYHHUKA
3JIEKTPOIHEPTHH COCTABISAIOT DOMI .

B ocnoBHOM mnpuBomHBIe aurarenn DMI ompe-
NS0T OCHOBHBIE OJKCIUIyaTallHOHHO-TEXHUYECKHE
xapaktepuctuku AU, B ToM 4ncne u pecypc paboThl.

Tabmuma 1

OcHoBHBIE OKa3aTean AUD

Tun AUD Jnanazon MmoutHocTH, KBT Hanpsokenue, B KIIJT VY aenbHas macca, KI/KBT
OMTIU 1-104 10 - 10* 0,8-0,9 0,2-12
OXTI" 1-100 10-100 04-0,7 5-50
Ab 0,1-10 10-100 0,6-0,9 0,002-0,01
(xr/xJ1x)
Cb 0,1-100 10 - 300 0,1-0,25 10 - 100

OO0urwmii 0030p pa3paboTOK BEIYIINX OTCYCCTBCH-
HBIX U 3apYOCIKHBIX (HUPM TIOKA3bIBACT, YTO TIIABHBIMU
HATPaBICHUSMH Pa3BHUTHS JIBUTATEICCTPOCHUS B OITH-

JKaIiee BpeMs OCTAIOTCS COBEPIICHCTBOBAHUC U OTITH-
MU3alus pabovero mporecca MoBbIIIAIIET0 IKCILTY-
aTalIOHHO-TEXHUYECKUE XapaKTEPUCTHKU JH3EIbHBIX
neurareneit (JIJ1), KoTopble OCYIIECTBISIOT MPUBOJ
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OMI'. Kpome Toro, 3HauuTEIbHOE BHUMAHHE YJIEJs-
€TCsl COBEPLICHCTBOBAHUIO Ta30TypOMHHBIX JIBUTaTeE-
neii ('TH), pa3BuTHIio M BHeApeHHUIO aurareneit Ctup-
muara (JIC) u anuabaTtHeix apurarencii (Al).

B nactosmee Bpems B CIIIA HanmakeH cepuilHbIi
Borryck JIC, KITJI kotopeix nocturaer 0,35. ITokasa-
tenu JIC — 3KOHOMHYIHOCTh, KOMITAKTHOCTD U yeTbHAS
MOIITHOCTh — IIPAKTUYECKH TAaKUE XKeE, KaK y COBPEMEH-
ueIX J1J1. Kpome toro, JIC mmeer psn mperMyIIecTB:
MPaKTHIECKU MOJTHOE OTCYTCTBHE BHOpaluH M IIymMa
BCJIC/ICTBHE HETIPEPBHIBHOCTH (a HE BCIIBIIIKAMH, KaK B
J 1) mponecca ropenus Torusa B JIC u xoporeit coa-
JIAHCHPOBAaHHOCTBIO LMIMHIPOB; BO3MOXHOCTb HC-
nonb3oBanus B JIC 1000ro HMCTOYHHMKA DHEPTHH,
BKJII0Yas COJHEUHYIO 3HEPTHI0, AJ€pHOr0 peakropa U
Jaxe paanon3oTonoB. OcHOBHbIME HenocTtatkamu J[C
SBIIICTCA OTHOCUTENbHASI CIOKHOCTh KOHCTPYKIIUH,
BBICOKAsi CTOMMOCTH TIPOM3BOJICTBA M OoJee CIIOXKHas
cucTema peryiaupoBanus, yem y JIJ1.

Becema mepcriektuBHBI AJl, 3KOHOMHYecKast d-
(heKTHBHOCTh PAOOTHI KOTOPBIX MOXET OBITH MOBBI-
IIEHa 10 YPOBHS, MPAKTUYECKH HEIOCTHKUMOTO IS
JJ1. PacuetHble MccieIoBaHus Ha (PU3UUCCKUX MOJIC-
nax nokaseiBarot, uto KIIJ[ AJl MOXET HOXOAHTH 0
0,59, a ananmu3sl NATEHTOB MPOTHO3UPYIOT ero 1o 0,64,
MIPY ATOM OXKUAAEMBIi pacxo ToIuIiBa — He 6onee 150
2/kBm u. Kpome Toro, mokaszaTenu yJaeIbHOH Macchl
Al na 15 — 20% nyyure, uem y JIJI. OngHako co3maHue
A/l craBHT mepesi KOHCTPYKTOpPaMH MHOTOYHCIICHHBIE
poOJIeMbl, KOTOPBIE UCXOAST C MX OCHOBHBIX HEJO-
CTAaTKOB: HU3Kasl HA/I&)KHOCTh KEPaMHUYECKUX MaTepua-
JOB (XpYNKOCTh), BBICOKAs TOKCHYHOCTH OTPadOTaB-
IINX TA30B, BBICOKAS! CTOMMOCTb.

OCHOBHBIE ~ JHEPreTHYECKHE XapaKTePHCTHKH
AUD onpenensioT MX IeHEPATOPBI IEKTPOIHEPTHH.
ABTOHOMHas 3JEKTPOIHEPreTHKA TPENBABIICT Psij
crnelduueckux TpedoBaHuii k reneparopam AN, oc-
HOBHBIMH U3 KOTOPBIX SIBJISIOTCS:

1) BBICOKAst CTAOMIIBHOCTD U TOYHOCTH MOJICPIKA-
HUS TTapaMeTpPOB 3JIEKTPOIHEPTUH (aMIUIUTYAbI, Ha-

CTOTHI ¥ (POPMBI TEHEPUPYEMOT'0 HANPSKEHHUS ) B YCIIO-
BUSIX JICHCTBUSI TaKMX AECTaOMIM3MPYIOUIMX (hakTo-
POB, KaK MEpeMEeHHasl YacTOTa BpAIlleHUs! IPUBOJHOTO
asuratens (I1J]), u3meHstonasica BeIUUMHA M Xapak-
Tep Harpy3kd, mapajieibHas paboTa ¢ APYrUMH HC-
TOYHHUKAMU;

2) MUHUMaJbHAsT Macca W rabapuThl TIPH PacTy-
el moTpeOHOCTH YBEIMUYCHHS YCTaHOBICHHOH (pac-
YETHON) MOIITHOCTH;

3) BbICOKas HaJeXKHOCTh paGoTel u KIT/;

4) MUHHMaNbHas CTOMMOCTh M IKCIUIyaTal[HOH-
HBIE PACXO/BI.

B aBTOHOMHOI 3HepreTHKe HALUIM NMPUMEHEHHE
BecbMa nepcrektuBHele OMI' mepeMeHHOro ToKa —
ACHHXPOHU3UPOBAaHHBIC CHHXPOHHBIE T€HEPaTOPbI
(ACI), mpexncrapinstone coboil CHHTE3 cOOCTBEHHO
3EKTPUUYECKON MAIIMHBI ¥ CHJIOBBIX CTaTHUECKHUX IIpe-
o0pa3zoBaTesnel 3JEKTPO3HEPTHH.

ACT wMoryTt ycToitunBo paboTaTts BO Bcex Tpedye-
MBIX IO YCIIOBHMSAM SKCIUTyaTallMH PEXHMaxX, B TOM
yyclie ¥ nepeMeHHbIX yactorax BpamieHus 1. ITpu
sTOoM TpeboBaHus K npusogam ACI To To4HOCTH CTa-
OWiIM3anMy YacTOThl BPALICHHsI 3HAYMTENLHO CHH-
JKEHbl B CPaBHEHUM C TPeOOBaHUSAMH, IpPEABABIsIC-
MBIMH K TpHuBojaaMm TpaaunuonHsix CI'. O6mactu
ycroiftuuBoctd ACI', nmpu mpouux paBHBIX YCIOBHUSX,
Bcera ooublie obnacreil yeroitunBoct CIT, 0coOeHHO
B pPEXHMax TIIIyOOKOro TOTpebIeHus peaKTUBHOU
MOIITHOCTH.

Jnst tpancnopTHbIx AWID OCHOBHBIM KpUTEpHEM
a¢pexruBHOCTH siBnsttoTest MITTI, mosTomy 31ech mpu-
MEHSIOTCS CTaTHYecKue rmpeoodpaszosarent. OCHOBHBIM
HCTOYHHUKOM 3JICKTPOIHEPTHH B TAKUX CHCTEMaX, Kak
TIPaBUJIIO, SIBJISIFOTCS] TEHEPATOPbI IEPEMEHHOTO TOKA H,
pexe, TeHepaTophl MOCTOSIHHOTO TOKAa OHH )K€ MOTYT
BBINIOJIHATh (DYHKIUM, KaK U aKKyMYJIATOpHbIE OaTa-
peu, pe3epBHBIX HCTOYHHUKOB.

Ha pucynke 1 moxa3zaHbl OCHOBHBIC BapUaHTHI
CTPYKTYPHBIX CXEM MHOTO3BEHHBIX CTaTHYECKHX Ipe-
oOpa3zoBatesniell ¢ MPOMEKYTOYHBIM 3BEHOM ITOBBIIICH-
noii gactorsl (400 'y u Gosee).
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Pucynok 1. Cmpykmyphvie cxembl MHO2036CHHbIX CMAMUYECKUX NPeodpazosamencii ¢ nPOMeNCymoyHbiM
8bICOKOUACMOMHBIM NPE0OPAZ0AHUCM.
T — coenacyrowuti mpancgopmamop; B — svinpsmumenvhas cxema, K - noaynposoOHUKo8bIX KoY,
D1 u D2 — 6x00HOU U bIXOOHOU hurempwl,; M — uneepmopnas cxema,

IIpencraBneHHble Ha pUCyHKe 1 CTpyKTypHBIE
CXEMBbl MHOTO3BEHHBIX CTaTHYECKHX IpeoOpa3oBaTe-
Jiel He MCUEepIIBIBAIOT BCEr0 MHOT000pa3Hs BO3MOXK-
HBIX BapHaHTOB CTPYKTYp mpeodpa3zosareneit ¢ [1BI],
HO B 3HAYUTEIHHOI Mepe O0TpakaloT OCHOBHBIE COBpPE-
MEHHBIE HANpaBJICHUS IO UCIOJIB30BaHUIO MOBBIIICH-
HOW YacCTOTHI B LENAX yTy4IIEeHUs SKCIUTyaTal[HOHHO-
TEXHUYECKHX XapaKTEPUCTHK cTaTHueckux I10.

Kak mpaBmio, crarudyeckue mpeodpazoBaTeIn
UMEIOT II0X0€ Ka4€CTBO BBIXOAHOIO HANPSHKEHUS, O-
STOMY JUJIs HOBBIMICHHS €70 Ka4eCTBA HCIOJB3YIOT pas-
JUYHbIE  BBIXOJHBIE  JJIEKTPUYECKHE  (PUIBTPHL
HawnbGonbinyto 3QGeKTHBHOCTh UMEIOT YIpaBIIsieMbIe
(GuIBTPBI, B cOCTaBe KOTOPBIX HMCHOJNB3YIOTCS 3JIEK-
TPOHHBIE AIEMEHTHI. J{JIs1 JOCTIKEHHSI TpeOyeMoro Ka-
4YecTBa BBIXOJHOIO HANpsKEHUs, KaK IPaBHUIIO, HUC-
MOJIB3YIOT MHOTO3BEHHBIM HEYHPAaBIIEMBIH (QHIBTP,
YTO yBeIMUYHBAET Maccy 0110koB (wibTpoB. [IprumMene-
HHUE YIPaBIIEMBIX BBIXOAHBIX (HIBTPOB IO3BOJISET
YMEHBUIUTh MacCy, OJHAKO HCIIOJIb30BaHUE MOIYIPO-
BOJIHUKOBBIX YCTPONCTB B COCTaBE BBIXOJHOTO (DHIIb-
Tpa TPHBOAWT K BO3HUKHOBEHHIO JOTIOTHHUTEIHHBIX
HOMeX.

Takum 06pa3oM, HCIIOTB30BaHNE ONPEAEIEHHOTO
BUJIa UCTOYHUKA 3JICKTPOIHEPTUH 3aBUCUT B NIEPBYIO
ouepeb OT TpeOOBAHUH KaueCcTBa BHIXOJIHOTO HAIpsi-
JKSHUS 1 MacCOra0apHUTHBIX IOKa3aTeleil.
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ENERGY-EFFICIENT SOLAR ELECTRICAL INSTALLATION

Annomauus.

B cmamve paccmompenuvl nepcnekmuebl npuMeHeHUs: COMHEYHBIX QOMOINSKMPULECKUX CMAHYUI, a MAK Jice
mexHuuecKue peuleHus 0l YeeauieHus ux dQPexmueHocmu.

Abstract.

The article discusses the prospects for the use of solar photovoltaic stations, as well as technical solutions to

increase their efficiency.

Knrouegvie cnosa: ghomosnekmpuueckas yCmanHo8Ka, cUOpUOHas 6empo-coIHeUHAsl YCMAaHOBKd, 0e3aKKyMY-

JIAMOPHAsL CMAHYUA, 60300HO6IsIEMAS IHepeemuKka

Keywords: photovoltaic installation, hybrid wind-solar installation, battery-free station, renewable energy

IlpumeHeHue 3€JI€HOM HSHEPTeTUKU MOXKET pe-
IIUTH MPoOJIeMy OecriepeOoHOT0 00eCIIeUeHUS JTF0ICH
3JIEKTPOIHEPTHEH M 3HAYUTEIBHO YBEIWYHTH HHEP-
ro3((eKTHBHOCTh CTPaHBI, CIIOCOOCTBYET COXpaHe-
HHIO YMCTOTHI BOJIBI M BO3/yXa, @ TAKXKE IIOMOTAET CHU-
3UTh TEMITbl W3MEHEHMs KiuMmara. Takum oOpaszom,
MPUMEHSS SKOJIOTUYHBIE HCTOYHUKHM YHEPTHH, MOKHO
peuiath 1 JOKaJIbHbIC, U HAI[MOHAIbHBIE W JIaXKe IJIO-
Ganbuble mpoOnembl. Ceituac B Poccum ecth MHOTO
CIIOKHOCTEHl C HCIOJIb30BAHUEM SHEPruM BeTpa M
COJIHIIA.

PasBuTtsle cTpaHbl MUpa BEyT UHTEHCUBHBI I10-
UCK aJIbTEPHATHB OPTaHWYEeCKOMY TOIUTHBY, OJHOH U3
KOTOPBIX SIBJISICTCS] MCHOJB30BAaHNUE BO300OHOBISIEMBIX
UCTOYHUKOB >Hepruu (BUD). O6beM »HEprUH, MIPOU3-
BOAMMBIH B HUX ¢ momouisio BUD, B HacTos1ee BpeMs
yoxe npeBbicii 10% ot obmero o6beMa sHepronoTpeo-
nenus. B Poccuiickoit deaepannn 3TOT NOKa3aTeNb Co-
crasisiet okouo 2 %. [1, 2]

OpxHUM U3 NIPHOPUTETHBIX HaNpaBIeHUH «DHEp-
rerndyeckoit crpareruu Poccun mo 2020 roma», yreep-
XKIeHHON pacriopspkeHueM [IpaBurensctBa PO ot 28
aBrycra 2003 roma No 1234-p, siBisieTcsl OCBOCHHUE
BUD. IIpumeps! ¢ dextuBHOTO npuMeHerns BUD B
CTpaHe eCTb, HO NOKa OHM PEIIAIOT JIOKaJIbHbIE, peKe
pETHOHANbHBIE, SHEPTETHYECKHE TPOOIICMBI.

C napyroii croponsl, Pacriopsokenne IlpaBuresns-
crBa P® ot 8 suBaps 2009 r. Nel-p ueTko periiamMeHTH-
pYeT LieneBble MoKa3aTen — 00beM T'eHepanny dJIeK-
TpU4ecKol sHepruu Ha 6aze BUO:

— B 2010 rony — 1,5 nporienra;

— B 2015 rony — 2,5 nporienra;

— B 2020 roay — 4,5 nporienra.

IIpu nmocTikeHUH IeNeBBIX MOKa3aTened Oyner
YMEHBIIECH 00bEM T€HEPALNH HIIEKTPHIECCKON SHEPTHN
B OCHOBHOM Ha TEIUIOBBIX CTaHIUX. B cBOIO ouepensp,
9TO TMPHUBEIET K YMEHBUICHUIO 00BEMOB CKHUI'aHUS Op-
TaHUYECKOTO TOIIMBA M YJIyUYIICHHIO KOJIOTHYECKOH
curyanuy. [10JHOCTBIO BBIBECTH W3 CTPOS TEIIOBBIC
CTaHIIMM Ha JAHHOM JTale He 11e1ecoo0pasHo, T.K. Te-
HepupyromuM MomHocTsM BUD tpebyercs nyGmmpy-
IOIUI UCTOYHUK DJIEKTPUUECKON S3HEPTUU.

KpacHomapckuii kpaii o pUpOJHO-KINMaTHYE-
CKUM XapaKTePUCTHKaM SIBIISIETCS OIHHM M3 CaMbIX
HepCIIeKTUBHBIM B Poccuu [uist pa3BUTHS FeHepaliiy Ha
OCHOBE HCII0JIb30BAHMUSI BO30OHOBIISIEMBIX HCTOUYHHKOB
sHeprun (BUD). 3naunrenpublii notennuan KpacHo-
JIApCKOTO Kpast B 00JIaCTH UCIIONIb30BaHMS HETPAANIIH-
OHHBIX ¥ BO300OHOBIISIEMBIX HCTOYHUKOB 3HEPTUH OIH-
paeTcst Ha MHOTOJIETHHUI ONBIT MPAKTHYECKOTO IpHMe-
HEHHUS COJTHEYHOM AHEPrHH M Ie0TepPMAILHOTO Terlla,
BETPO- U THIPOIHEPTUH, JAPYTUX SHEPrOMCTOUHUKOB.
3a cuet peanm3anuu noteHnuana BUD B KpacHonmap-
CKOM Kpae MOKHO mojy4atsh a0 2200 MBT TeruioBoit
sHeprun U 1300 MBT anekTpryeckoii 3Heprun B3aMeH
MOJTy4aeMoii Ha TPAJUIIMOHHBIX YTIIEBOIOPOAHBIX TOII-
muBax. COBOKYIHBIM TOTEHIIMAT BO300HOBIISIEMOI
SHEPreTUKH B Kpae IOCTHraeT BEJINYUHbI 2,5 MITH. T y.T
B ro. [5]

B Hacrosimiee BpeMsi CTENEHb HCIOJIB30BaHUS
BUD B sneprodanance kpast coctapisieT 2%, a eAMHNY-
HBIE MOIIHOCTH M YJEJbHbIE IOKa3aTeln JAeHCTBYIO-
IIMX YCTAHOBOK HE3HAYMTENIFHO YIIYYIIMJIUCH 32 I10-
CIIeTHHE JBAALATh JIeT. [4]

CyMMapHas CoJHeuHas pajidalys Ha TEPPUTOPUN
KpacHomapckoro kpast mpeicTaBiIeHa Ha pucyHke 1.
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Pucynox 1. Cymmaphas conneunas paouayus Ha 20pU30HMAIbHYI0 NoepxHocmy Ha meppumopuu Kpacnooap-
cko2o kpasi, (Bm u)/ke.m/

DNeKTpO3HEPTHs MOTyYeHHAs! OT COJIHEYHBIX Oa-
Tapei Yepe3 BBIIPSMUTENb MOCTYNACT HAa aKKyMYJIsi-
TOP.

doTtomMomynM MOHTHPYIOT WM Ha KpBINIY MOA
HYXKHBIM YTJIOM, WJIM Ha CIICIHAIbHBIC OTIOPHBIE KOH-
CTPYKLIMH B BBIOPAaHHOM MecTe. YTOJI HAKJIIOHA COJTHEY-
HBIX TaHeJieil K TOPU3OHTY 3aBHCUT OT reorpadude-
CKOHM IIUPOTHl MECTA YCTAHOBKU U CPEIHEH YIIIOBOH
BBICOTHI TPOXOKICHHUS COJHIIA HaJl TOPU30HTOM, U BBI-
OupaeTcst TaKuM 00pa3oM, 4TOObI 00SCIICUUTh MAKCH-
MaJIbHYIO BBIPAOOTKY JIEKTPOIHEPTHH B TEUECHHUE TO/1A.
OTH JaHHBIE PEAOCTABIIOTS ClIeNHaIbHEIMHU Jlyune,
KOHEYHO, HMETh YCTPOWCTBO pEryJHPOBKH yria
HaKJIOHA ITaHeleld. 3UMOI COJIHIIE XOAUT HU3KO HaJl I'O-
PH30HTOM - TIAHEIHW YCTAHABIMBAIOTCS IOYTH BEPTH-
KaJIbHO, JIETOM COJIHIIE ITOJJHUMAETCsI BBIIIE - (OTOMA-
HEJIM JIOJDKHBI OBITh HAaKJIIOHEHBI cuibHee. [Ipu oTcyT-
CTBHH DPETYJIMPOBAaHUS - BBIOMpAeTCs CPEeIHUil yroi
HaKJIOHA MEXIy MUHUMAJIBHBIM (IUI JIeTa) M MaKCH-
MaJbHBIM (1151 3UMBI). [Ipn ycTaHOBKE COMHEYHBIX (O-
TO3JIEKTPUUECKUX MOJYNIEH Tarke Halo MPerycMOT-
PeTh BO3MOXHOCTh MHOTJa MTPH HEOOXOJMMOCTH OYH-
marh GOTOMOIYITH OT MBUTH U CHera. [7]

AKKYMyJISIIUSL SHEPTUU, IOTYYEHHOH OT «I1€pBO-
HCTOYHHMKOBY, TO €CTh OT COJTHEYHBIX OaTapel u BeTpo-
TeHepaTopa, B 3TUX SHEProcUcTeMax — MPOHCXOJUT B
AKKyMYJISITOPHBIX OaTapesX, ¢ MX HamnpspkeHueMm 12
win 24 Bonbra. Jlanee, 3TOT HOCTOSIHHBIN TOK C aKKy-
MYJIATOPHBIX OaTapell CTaHIMH, TOCPEICTBOM HHBEp-
TOopa, mpeobpasyercs B HampspkeHue 220B cuitoBoit
3JICKTPHUYECKOH ceTH M 9acToToi Toka 50T,

ONeKTPOCTaHIMH AAHHOTO THIIA MpEeJHa3Ha4a-
I0TCS  UISL JHEPTOMOTPEOUTENEeH 3IEKTPUIECKUX
OBITOBBIX CETEH NMEPEeMEHHOTO TOKa C YacTOTOH

50T u HanpsixxkenueM B cetu 220B, a Takke moTpe-
OuTelNel MOCTOSHHOTO TOKA ¢ HampspkeHueM 12, 24
u 48 BonbsT. Mcionb30BaThCS TaKHUE SIEKTPOCTAH-
U MOTYT, KaK B CTAIIHOHAPHBIX YCIOBUAX MPHU UX
MMOJKIIFOYCHUN K CYIMIECTBYIOIIUM OBITOBBIM 3JICK-
TPOCETSIM, a TAK)XKE U IS YCIOBUH BO3HHUKHOBECHUS
aBapUMHBIX UJIU YPE3BBIYAMHBIX CUTyallUl — B Ka-
YecTBE aBapHIlHO-PE3epPBHOTO MCTOYHHMKA IHEPTO-
cHaOxenwus. [3]

OJHaKko WCIOJb30BaHHE COJHEYHBIX (OTO-
SJIEKTPUYECKUX CTAHIMH aKKyMYyJISTOPHOTO THIIA
TpedyeT OOoJIbIIUX MIolnaaei, A GorosekTpuye-
CKUX MOJIYJEH, a Tak ke CIICIHATBHBIX COOpYKe-
HUW I aKKyMyJSTOPOB, TIPEAOTBpAIIAIOIINE
YTEUKY JJICKTPOIUTA B OKPYKAIOMIYIO CpEeay, a Tak
e o0ecreynBaronue HOPMHUPYEMBIH TeMmIepa-
TYpPHO-BIQXXHOCTHBIN pexum [6].

Jns co3manus HaAEKHOTO IIEKTPOCHAOKEHUS
BO3MOXHBI CIIEIYIONINE TEXHUYECKHE MEpOIpPHsI-
THSA:

- YBEJIMYEHHUE YUCJIA aKKyMYJIITOPOB IS CO37a-
HUS IBYKPAaTHOTO pe3epBa MOTPEOISEMOro CpeaHecy-
TOYHOTO 00BEMA PHEPTHH. 3aMETHM, YTO JIaHHAS Mepa
HE MOJKET TapaHTHUPOBATh HaAE&KHOE 3JIEKTPOCHAOKe-
HHUE, TaK KaK HeOJaronpusTHHIC ITOTOJHbBIE YCIIOBUS
MOTYT HNPOAIUTHCS AOJIBLIE POTHO3UPYEMOIO CpPOKa,
a TaKKe yBeIMdeHHe 00bEMa aKKyMYJIMPYeMOH 3Hep-
run TpeOyeT IOCIEIYIOIero 3apsaa akKyMyJsITOpOB,
YTO BO3MOXHO IPU YBEIHMUEHUH F€HEPUPYEMBIX MOII-
HOCTEH, 3aHUMAaeMOW TUIOIMAAN W OOCITYKHUBAOIIETO
TIepCOHaNa;

- ICTIONTb30BAHNE HECKOJIBKUX HCTOYHIKOB BO300-
HOBJISIEMBIX UCTOYHUKOB ISl TEHEPUPOBAHHUS DIIEKTPO-
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9HEPrUH, HAIpUMeEP BETPO-COoNHEeYHbIX. J{i1s obecrieue-
HHUSL HEOOXOJMMOTO KOJIMYECTBA OTAABAEMOEMOH B
CETh MOIIIHOCTH TPEOYETCsl yBEIMUEHHUE TeHEPHPYEMOit
MOIITHOCTH BETPO-COJIHEYHBIX CTAHIUH, T.K. 3a4acTyro
MOIIHOCTh HEPBUYHOIO PHEPrOHOCTUTENSA (CKOPOCTHU
BETpa WM KOJUTMYECTBA COJTHETHOTO M3Iy4CHH) 3a4a-
CTYIO HIDKE cpegHecTaTHcTHuecknx. Ho maHHOE Tex-
HUYECKOE PEIICHHUE, MOXKET MPUBECTH K MEPEU3OBITKY
BEIpabaThIBaeMON YHEPTHUH;

- OTKa3 OT aBTOHOMHOH PabOThI CTAaHIUH U TIepe-
XOZ Ha MapajuleNIbHyI0 paboTy ¢ LEHTPaTH30BAHHOMN
IJIEKTPOCEThI0 — HanboJiee ONTUMAIbHbIA BApHAHT, T.
K. TIOJIyYeHHBIH M30BITOK 3JEKTPOIHEPIUU BO3MOKHO
MPO/aBaTh B CETh.
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FERMENTED MILK PRODUCTS USING VEGETABLE FILLINGS

Fermented milk products are known for their useful qualities. Products obtained in as a result of exposure of
milk to beneficial bacteria, have a strengthening effect on the immune system, they also able to regulate bowel
function, can be used as a prophylactic against colds and allergies. fermented milk products have an important
advantage, which is the fact that it is transferred and absorbed is better than milk for most people, thanks to the
fact that the constituents of milk are already partially starters fermented by microflora.

In this work the composition of pro- and prebiotics, the influence of bifido-stimulating component and a
stabilizing system on quality indicators of fermented dairy dessert products are scientifically justified. In addition,
the technologies of fermented milk desserts are developed, based on consortium of bifidobacteria and lactobacilli
using bifidobacteria growth stimulants, fruit and cereal fillers increasing nutrition and biological value of dessert
products that form their organoleptic properties.

The need to expand the range of the MDFP range is dictated today by the demographic situation in Ukraine
(part of the elderly people in the general structure of the population is 20.5%, according to the forecasts of the
Institute of Gerontology of the Academy of Medical Sciences of Ukraine until 2050 it will grow to 38.1%), an
increase in the number of people with cardiovascular diseases, (up to 24.5 and 3.8%, respectively), the spread of
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secondary immunodeficient conditions complicated by gastrointestinal disturbances to half of the country's
population. Therefore, the development of a new assortment of scientifically based MDFP technologies enriched
with the complexes of lactoid cultures of bifidobacteria, biologically active substances (BAA), prebiotics is

relevant for Ukraine and needs to be addressed.

Keywords: pro- and prebiotics, Sinbacterium, Bifidobacterium, Lactobacterium, vegetable fillers, biological

value.

The priority in the development of civilized
society is human health. The number of people who
prefer healthy food products has been steadily on the
rise [ 1].

The normal functioning of human's basic life
systems is affected by the entire range of adverse
factors. On the one hand, it is the widespread use of
pesticides, different food additives, preservatives,
colorants, irrational nutrition by most people in the
world, on the other hand, a massive uncontrolled
application of chemotherapy preparations, including
antibiotics. These factors are considered to cause an
increase in the frequency of dysbacteriosis and a
growth of gastroenterological diseases in people of
different age groups.

Fermented dairy products are the main suppliers
of probiotic microorganisms to the human body. Lactic
acid and bifidobacteria are classical probiotics that are
widely used as biologically active components in the
production of food and pharmaceuticals. Currently,
special attention is paid to bifidobacteria, the use of
which prevents the development of opportunistic and
pathogenic microorganisms, increasing the body's
resistance to infectious diseases.

At assortment of products with the use of lacto-
and bifidobacteria capable of normalizing the
functioning of the human gastrointestinal tract is being
distributed. Special attention is paid to the development
of new technologies for the production of functional
food products. The use of probiotics and prebiotics is a
promising new direction in the dairy industry, which
allows solving the problem of maintaining health and
increasing human life expectancy.

The joint use of pro- and prebiotics opens up wide
possibilities for improving the nutritional and
biological value of fermented milk products, enriching
them with vitamins, mineral and polyphenolic
substances, dietary fiber.

Bifidobacteria - one of the most important groups
of intestinal microorganisms that dominate in the
anaerobic flora of the colon [ 2 ]. International Dairy
Federation considers that biobased products are
compounds, which contain at least 1x106 CFU
bifidobacteria in 1 ¢cm3 [3, 4]. It should be noted that
milk is an unfavorable environment for the
development of the majority of microorganisms-
representatives of normal bacterial flora of the human
intestinal tract. This is due to the fact that milk does not
contain the low-molecular weight compounds needful
for the development of microorganisms such as free
amino acids, monosaccharides, etc., as well as the fact
that the majority of bacteria of the genus Lactobacillus,
Lactococcus and Bifidobacterium refer to the obligate
anaerobes, affected negatively by the dissolved oxygen

in milk [5, 6, 7]. That is why bifidobacteria that belong
to anaerobic bacteria develops very slowly in milk.

The experts examined the possibility of combined
use of bifidobacteria and lactobacilli. It was determined
that a significant number of lactic-acid streptococci and
bacilli stimulate the growth of bifidobacterim flora in
milk, contribute to the increasing of number of active
cells of bifidobacteria and contribute to the intensive
accumulation of their metabolism products [8].

Bifidobacteria regulate qualitative and
quantitative composition of the normal intestinal flora,
hinder growth and prevent reproduction of pathogenic,
putrefactive and aerogenic bacterial flora, restore the
damaged structure of the mucous membrane of the
intestine. Together with other representatives of the
normal intestinal flora, bifidobacteria are involved in
the digestion and absorption, synthesis of B vitamins,
vitamin D, folic and nicotinic acid, they promote the
synthesis of essential amino acids, better absorption of
vitamin D and calcium, stimulate the activity of
lysozyme and synthesis of antibodies, increasing the
body’s function of immunity protection [9].

Fermented dairy products are the main suppliers
of probiotic microorganisms that contribute to the
restoration of human microbial ecology. The following
types of bifidobacteria and laktobacilli as Lactobacillus
acidophilus, Lactobacillus casei, Bifidobacterium spp.
(B. adolescentis, B. animalis ssp. lactis, B. bifidum, B.
longum, B. breve) belong to probiotic cultures that have
a positive impact on the consumer and normalize the
composition and functions of the bacterial flora of the
gastrointestinal tract.

An effective way of normalization of intestinal
bacterial flora is a creation of synbiotics (complex of
pro- and prebiotics) and manufacturing of the products
on their basis, which will allow stimulating the
development of its own intestinal bacterial flora and
increasing the protective functions of the body.

In Ukraine, the fermented dairy desserts of
functional orientation are very popular. In the process
of their production a wide range of flavors and
stabilizers is used which regulates the processes of
structure formation that prevents denaturation of
proteins during thermal conditioning of the milk-based
mixtures improving the nutritional and biological value
of the dessert product.

The development of technologies of dairy lacto-
and bifidobacteria-based desserts, using vegetable
fillers enriching foods with vitamins, minerals,
polyphenols substances makes it possible to increase
significantly the biological value and expand the range
of functional dessert products. As a filler, a variety of
fruit and berry juices is used, such as juices, purees,
syrups, natural fruits and berries in a candied or in a
frozen form.
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The aim of this work is a scientific justification of
composition and development of technologies of
fermented dairy dessert products of functional purpose,
enriched with biologically active substances of plant
origin.

Our analysis of the lactic acid bacteria by the
lactose digestion level finds that lactococci and
streptococci are characterized by a high degree of acid-
formation, but lactobacilli L. delbrueckii ssp.
bulgaricus and Lactobacillus acidophilus exceed other
lactic acid bacteria by the level of acid. According to
experts, strains of lactic streptococci Lactococcus lactis
ssp. lactis, Lactococcus lactis ssp. cremoris, S.
thermophilus, Lactobacillus acidophilus produce
mainly L (+) - lactic acid, which is physiologically
more beneficial for the human body. Acidophilic bacilli
Lactobacillus acidophilus inhibit harmful bacterial
flora - salmonella, staphylococci, etc., due to the ability
to produce antibiotics lactocidin and acidophilus,
which are amplified in contact with the lactic acid
[8,15].

Assessment of protein cleavage by lactic acid
bacteria mentioned above was determined by the
increase in the number of free amino acids in plasma
after deposition of milk proteins by 5,0 % solution of
trichloroacetic acid, relative to control - content of free
amino acids in sterilized milk before the fermentation
process.

Bifidobacterium bifidum 791, Bifidobacterium
longum ssp. longum In M 379, Bifidobacterium
adolescentis B-1 were selected aiming to obtain
symbiotic systems and to use them in the development
of fermented dairy dessert of functional purpose .

It was found that the selected strains of
bifidobacteria in the development process are resistant
to high concentrations of bile, phenol, they are
developed in the environment of low and high pH, they
do not form catalase and hydrogen sulfide, do not
restore nitrates and nitrites and do not dissolve gelatin
[12].

The consortium of selected bifidobacteria in the
ratio of 1: 1: 1 was evaluated for resistance under
conditions close to the medium of the stomach (HC1
pH 2 - 3) during 5 hours, and under conditions close to
the storage of finished dairy dessert products (lactic
acid pH 3 - 4) during 24 hours. It was found that in
contact with the hydrochloric acid at pH 3 the number
of viable cells of bifidobacterium of the consortium was
reduced by 5,2% when pH is 2 — 9,8%. When storing
dairy products in contact with lactic acid at pH 4 the
number of viable cells of bifidobacteria was decreased
by 3,4% at pH 3 - 6,2%.

Based on the experimental data we can predict that
the bifidobacteria activity preservation while passing
through the gastrointestinal tract gives the opportunity
to predict the survival of the bifidobacteria in the
composition of fermented dairy dessert during storage
of finished products before the experimental deadline.

The research of technological properties change of
the consortium of the adapted lactobacilli and
bifidobacteria and their compaosition within 6 hours of
storage was conducted.

Energy of acid-formation of the composition of
laktobacilli and bifidobacteria consortium compared to
the bifidobacteria consortium increases, but decreases
in comparison with the lactobacilli consortium, which
is a favorable factor for the growth of bifidobacteria. In
the development of bifidobacteria nutrients play an
important role which are accumulated as a result of the
vital activity of the strains of lactic acid bacteria,
increasing the number of bifidobacteria viable cells.

We used bifidobacteria probiotics as growth and
development factors, - fructose, lactulose, concentrate
of artichoke as a source of inulin, as a stabilizing
systems - pectin, gelatin, starch and cereals - rice and
oat flour.

During the fermentation of sterilized skim milk,
the bifidobacteria consortium within 6 hours of active
acidity of milk coagulum in contact with the
bifitostimulator of fructose reaches pH — 4,64, lactulose
- pH 4,6, inulin — 4,5 without stimulators for
bifidobacteria - 4,7, while titrated acidity is,
respectively, 68, 72, 74 and 52 %. In contact with
bifidostymulators the product has a lower active acidity
and significantly increased volumetric acidity, which
can be explained by the increase in bifidobacteria
activity and the formation of acetic acid, which is quite
strong electrolyte.

Nonfat dry milk (NFDM) is used to determine the
rational concentration of milk solids non-fat (MSNF) in
milk base of dairy products. Milk base increase in
MSNF contributes to an increase of the number of
contacts between the caseins during coagulation per
unit volume of the dispersion medium and leads to their
intense interaction. As a result, the viscosity of the
product increases and its consistency improves. It is
also known that MSNF concentration increasing in a
nutrient medium significantly stimulates the growth
and development of bifidobacteria by increasing in
sulfur-containing amino acids. [10]. Improving of their
content in milk base increases the titer of bifidobacteria
and the increase in caseinate-calcium phosphate
complex in milk base - forms a buffer system that
inhibits the growth of acidity while biomass increasing.
As a stabilizer of dairy dessert product structure, pectin,
gelatin, starch, oat and rice flour are used.

Pectin  activates  the  development  of
bifidobacteria; it is a breeding ground for the growth of
normal bacterial flora of the gastrointestinal tract and it
has a detoxifying and radioprotective properties [15].
In contact with pectin a number of viable cells within
24 hours of bifidobacteria increases from 1 x 10 4 CFU
/ cm3 to 2,5 x 108 CFU / cm3, compared with the
control, in which the number of bifidobacteria increases
from 1 x 104 CFU/cm3 to 1 x 2 107 CFU / cm3.

Gelatin as a protein substance in the acidic
environment has a positive effect; it binds moisture and
forms a solid gel at low pH. The gelatin ability to bind
free moisture and to form dense coagulum and gels
through the formation of three-dimensional mesh
structure is important in the dairy industry because it
reduces the risk of synaeresis in manufactured
products; as a result, the output increases, prime cost
reduces and quality of the finished product improves
[14].
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Starch is a neutral polysaccharide, which serves as
a structure-directing agent and as a stabilizer of the
obtained structures. Starch increases the water-
retaining capacity of dairy base, but it affects the acid-
formation ability of bifidobacteria. In the control
sample without the starch the acidity of derived
structures is almost 88 oT, in samples with the starch
content 5,0 % - the acidity is less than 76 oT [15].

We can assume that the starch as a neutral
hydrocolloid does not directly affect the fermentation
process, but it binds moisture and increases the
viscosity, which hinders the development of starter
cultures and slows down the fermentation process.

It is found that the use of stabilizers: pectin — 0,3
% gelatin - 3% starch - 4%, gives a possibility to get a
structure peculiar to the fermented-milk products, to
provide the necessary moisture and viscosity, to
increase the number of viable cells of bifidobacteria
and to prevent milk protein aggregation using fruit and
berry fillers.

As we stabilizer we used oat and rice flour
intended for infant food, without the enzyme lipase.
Rice flour differs from the oat flour in higher content of
starch, minerals and fewer content of proteins and fats.
Starch rice flour swells well, its volume increases in 5
- 7 times compared with the oat flour starch, the volume
of which increased only in 4,5 times. We used a mixture
of rice flour and oatmeal in the ratio 1: 1. Oat flour
enriches the mixture with the proteins and fats, and rice
flour starch provides high water-retaining capacity.

Specified component structure of stabilizing
system gives a possibility to get a structure that has a
delicate, homogeneous, gelling consistency with glossy
surface, typical for dairy dessert products like pastes
and puddings. After 18 hours of fermentation, the
titrated acidity of control samples is 82 °T, active
acidity — 4,5 in test samples, respectively, 88 and 4,4
°T. Coagulum begin to form after 12 hours of
fermentation, when titrated acidity of control and test
samples is up, respectively, 72 and 76 °T and active
acidity — 4,7. A mixture of oat and rice flour stimulates
growth and proliferation of bifidobacteria, increasing
the number of viable cells during fermentation from 1 -
102to 1 - 109 CFU/cm3.

It was found that for pasteurization of symbiotic
milk base, protein and fat normalized, it’s appropriate
to use the mode (90 + 2) °C with an exposure of 2 min.
Given that in milk and grain basis using a mixture of
oat and rice flour spore forms of microorganicms can
be present, pasteurization temperature set at (95 + 2) °©
C at interval of 5 minutes.

In the production of milk-based desserts in MSNF
and fat normalized skim milk, they added the mixture
of prepared stimulators for bifidobacteria and
stabilizers in the prescribed rational number. The end
of the fermentation process in contact with milk-based
composition of bifidobacteria and lactobacilli was
determined by volumetric parameters and active
acidity. Gel formation process starts from the third hour
of the fermentation. Lag-phase duration takes 1 hour,
which indicates a properly selected quantitative and
qualitative ~ composition ~ of  stimulators  for
bifidobacteria. The sharp increase in volumetric decline
and the reduction of active acidity starts from the third
hour of fermentation, and in six hours titrated acidity of
test samples of milky-based desserts reaches 72 °T, of
control samples - 85 °T active acidity, respectively, 4,7
and 4,5, on milky grain basis - titrated acidity reaches,
respectively, 78 and 82 °T active acidity — 4,4 and 4,5.

The content of bifidobacteria in milk-based
experimental samples during 6 hours of fermentation is
10,3 Lg CFU / cm3, lactobacillus - 8,5 Lg CFU / cm3,
in con-control samples, respectively, - 8,1 Lg CFU /
cm3 and 8, Lg 6 CFU / cm3, in milk-based grain
content of viable cells of Bifidobacteria is 10,5 Lg CFU
/ cm3, lactobacillus - 10,3 Lg CFU / cm3, in control
samples — 8,3 Lg CFU / cm3 and 8,7 Lg CFU / cm3,
respectively.

It was found that the process of structure
formation of sweet milk-based products is almost
completed at the viscosity level of 1,65 « 102 Pa » s,
while the process of structure-formation of milk-grain
based products is slower and after 5 hours the viscosity
reaches to 1,85 <102 Pa/s.

While adding fruit and berry fillers, we have to
consider that they have low acidity and as a result can
occur a compaction of three dimensional structural
mesh of protein gel, disruption of sweet fermented
products structure and the emergence of synaeresis.

We experimentally found that during the
production of sweet fermented products, set way should
be used and adding a fruit and berry filler should be
done after adding starter, while stirring. Adding
stabilizers and sodium solt three replaced which
maintains pH at optimum level and increases the buffer
capacity of dairy products, prevents the emergence of
synaeresis process. The results of the research of
fermented desserts with fruit fillers immediately after
the cooling to storage temperature (3 + 1) ° C are shown
in Table 1.

Characteristic of dessert products with fruit and
berry filling

Table 1
Characteristic of dessert products with fruit and berry fillin
Indexes Milk-based Milk and grain base
Control Test Control Test
Activ  acidity, vol.un pH 4,5+0,1 4,67£0,1 | 4,52+0.1 | 4.64+0.1
Titrated acidity, °T 77,5£0.2 | 75.2+0.2 | 78+0,2 78,8+0,2
Number of cell viability of bifidobacteria, Lg CFU / cm? 9,242 9,842 10,1+£2 10,542
Time of the coagulus emerfence, hour. 5,0+£0,5 5,5+0,5 5,020 5 | 5,5+0,5
Viscosoty, n - 10%, Pa - s 1,89+0,2 | 1,93+0,2 | 1,91+0,2 | 1,95+0,2
Syneresis, cm® Absent Absent Absent Absent
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The process of fermentation takes place 5 - 6
hours. Coagulums of symbiotic product are dense; the
texture is homogeneous, delicate, gelatin-like and
moderately viscous. The taste is clean, pleasant, with a
taste and smell of fruit —berry filler.

The results of experimental studies were the basis
for the development of new formulas and technologies
of fermented dairy product dessert of functional
orientation.

A study of changes on the content of viable
bifidobacteria during storage of the finished product
during 25 days at the temperature (4 £ 2) ° C was
conducted. It was found that within 10 days the quantity
of viable bifidobacteria is almost unchanged over the
next 5 days begins a gradual death of bifidobacteria
cells, but their content in products remains high - 102 -
103 Lg CFU / cm3.

The research of rheological properties changes of
milk and milky-grain basis products during storage
showed that during the first five days of storage,
obtained structures thicken and viscosity of fermented
dessert products increases in the result of process of
complex formation of hydrocolloids with proteins and
with each other [11] and through adsorption of
polyphenolic substances of fruit and berry raw on the
surface of proteins and polysaccharides with the
forming of complex structures, thickening the structure
[12].

Conclusions:

It is found that the structure of control samples of
desserts is unchanged for 15 days, of test samples — for
20 days, followed by a gradual destruction of the
structure and there is little separation of moisture in
separate drops. After 25 days, synaeresis of sweet milk-
based products is 1,2 cm3, of milk and grain basis - 0.8
cm3 was noted. Probiotic properties of both control and
test samples for 20 days of storage are not lower than 1
x 108 CFU / ¢cm3, but considering that after 10 days of
storage bifidobacteria cell death starts, the storage time
of fermented sweet products was limited to 15 days.

So we have developed the formula and
technologies of fermented desserts milk and milky-
grain-based product using bifidobacteria and
lactobacilli, bifidostimulators, structure-formants and
fruit-berry fillers that remain high biological value,
delicate texture, taste and aroma over 15 days, inherent
to used fruit and berry fillers.
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